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NOTES AND COMMENTS 


THE DEEP-SEA SHARK, CHLAMYDOSELACHE. 


More than once lately we have alluded to the remarkably wide 
and apparently uniform distribution of the fishes of the deep sea. 
Still another interesting illustration of the fact has just been 
published by Prof. R. Collett of Christiania, who has received the 
largest known specimen of the eel-shaped frilled shark, Chlamy- 
doselache, from a depth of about 150 fathoms in the Varanger 
Fjord, northern Norway (Universitetets Festskrift, 1897). When 
this remarkable shark was first discovered by Dr Samuel Garman 
in 1884 among some fishes from the seas off Japan, it was at once 
recognised by him as a very ancient form of life which must have 
survived by taking refuge in the deep waters. The discovery thus 
led to a long and animated discussion as to its nearest extinct 
representatives; and so far as the teeth were concerned, nothing 
more similar could be found than the well-known fossils from the 
Carboniferous rocks named Cladodus and Diplodus. Shortly after- 
wards three more specimens of the same strange animal were 
received by the British Museum from Japan, and these enabled Dr 
Giinther to give some further account of its anatomy in his well- 
known ‘Challenger’ volume on deep-sea fishes in 1887. The 
general result was, to prove a close relationship between Chlamy- 
doselache and the more familiar existing primitive sharks termed 
Notidanidae. Until 1890, however, the genus was known only 
from the neighbourhood of Japan, and in that year zoologists 
welcomed the interesting news of the discovery of a young specimen 
by the Prince of Monaco in the seas off Madeira. Finally, in 1896 
came the new and comparatively gigantic individual now described 
by Prof. Collett ; and this is particularly interesting as having been 
obtained in a sea so far north as latitude 69° 45’. Fossil teeth, 
it may be added, prove that the shark lived in the Mediterranean 
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area in Pliocene times (Chlamydoselache lawleyi of J. W. Davis from 
Tuscany), but hitherto it has not been found surviving in that 
region. 

The specimen of Chlamydoselache from northern Norway is much 
larger than any of those from Japan, being indeed nearly two metres 
in length. But it is a very rare circumstance to be able to capture 
so large a fish at so great a depth; and as it scarcely differs from 
the Japanese specimen except in size, Prof. Collett concludes 
that it is merely a more mature individual of the same species, C. 
anguineus. It isa female specimen, with immature eggs in course 
of development in the oviduct, and thus apparently full grown; but 
that is, nevertheless, no reason why it should not attain still larger 
dimensions. 


A VERITABLE SEA-SERPENT 


Pror. COLLETT thinks, indeed, that large individuals of Chlamy- 
doselache may have given rise to some of the stories of a sea-serpent. 
At any rate, an unusually large specimen of this shark would serve 
very well for a so-called sea-serpent which was captured and, un- 
fortunately, thrown away by an American fishing boat on the coast 
of Maine in 1880 (Proc. U.S. Fish Commission, vol. iii. 1883, 
p. 407). The strange animal in question is described as having 
been a long, eel-like fish, about 25 feet in length, with a flattened 
head, round body, and roughened skin like that of a shark. It had 
one dorsal fin, and several gill-clefts on each side of its head. Un- 
fortunately it was thrown away as of no commercial value to the 
fishermen, and a subsequent search for the dead monster proved in 
vain. 


THE MECHANISM OF LIVING PROTOPLASM 


So much progress has been made during recent years in explaining 
some of the simpler phenomena of life or vitality on mechanical 
principles, that biologists are prepared without surprise for an early 
further development of the subject. Notwithstanding its deep in- 
terest, there is thus nothing really startling in a communication 
we have received from Prof. A. L. Herrera, the ingenious biologist 
of the Mexican National Museum. The professor has lately been 
making experiments with the object of explaining on mechanical 
principles some of the phenomena observed by Dr Fol in the fer- 
tilisation of the eggs of Echinoderms. He takes two liquids of 
different density, such as olive oil and water or yolk of egg, pour- 
ing out the water upon a plate and allowing a thin layer of oil to 
float on its surface. On the centre of this he drops a little yolk of 
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egg, which easily glides upon the oil. On the approach of any 
pointed body, the yolk rises into a bubble quite similar to the cone 
of attraction which Fol has observed before the penetration of the 
spermatozoid into the vitellus. Sometimes it is possible to see the 
emission of pseudopodia, which also fall back into the yolk as soon 
as the attractive force is removed. With albumen the phenomenon 
is still more remarkable, and if a coin, for example, is brought near 
it, the drop is slowly distorted, attracted by the metal, and becomes 
pear-shaped. Again, if instead of a pointed body an artificial sper- 
matozoid approaches the yolk to a distance of four or five milli- 
metres, as small as possible and floating on a cork, it penetrates 
slowly, and eventually reaches the centre of the drop. The analogy 
with the natural phenomenon is said to be complete. The oil or less 
dense liquid represents the albumen, while the drop of yolk serves 
for the vitelline sphere. 


THE DEVELOPMENT OF A CRANE-FLY 


Pror. L, C. MiIatL, who has so often insisted on the study of 
life-histories as the most desirable field for the work of entom- 
ologists, sets an excellent example by the publication (in collabora- 
tion with Mr R. Shelford) of a* paper on the larval and pupal 
structure of a crane-fly, Phalacrocera replicata (Trans. Ent. Soc., 
1897, pp. 343-361, pls. viii.-xi.). This larva is destitute of limbs, 
but it bears on every segment many long and slender transparent 
processes. These become covered with algae and other organisms, 
and the larva is consequently very hard to distinguish amid thé 
aquatic mosses whereon it lives and feeds. The head is retractile 
within the prothorax; it is without eyes, but provided with a pair 
of small slender antennae. The last body-segment bears a pair of 
large curved chitinous anal hooks, used for grappling and loco- 
motion ; also, on its dorsal surface, a pair of spiracles. The larva 
was observed to come to the surface in the night to breathe by 
means of these, but the long body-processes have probably a re- 
spiratory function, and the creature can live submerged for several 
days. The most noteworthy feature in the internal structure of 
the larva is a pair of cylindrical cellular cords, of epidermal origin, 
attached to the body-wall at the last segment between the spiracles, 
passing into the heart by a pair of openings in the hinder wall, and 
lying freely in the cavity of that organ, which they traverse from 
end to end. The homologies and function of these cellular cords, 
which seem almost unique in the animal kingdom, are left in doubt 
by the authors, but the suggestion is made that they serve as a 
source of reserve food material to the blood during the rapid changes 
of the pupal stage, during which they break up and disappear. The 
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ovary is peculiar in structure, and unlike that of most other insects. 
Instead of a few long ovarian tubes opening together into the 
oviduct, Phalacrocera possesses many short follicles opening along 
the tube. This arrangement seems adapted for the simultaneous 
discharge of the eggs. The pupa is comparatively active in its 
habits, grasping aquatic weeds with its dorsal hooks, so as to keep 
the prothoracic respiratory tubes at the surface of the water, or 
floating freely. Unlike the larva, the pupa is killed by submergence 
for a few hours. 


‘THE PIONEERS OF NATURAL SCIENCE’ 


In his presidential address to the ninth annual meeting of the 
Association of Economic Entomologists, Mr F. M. Webster discusses 
the value of systematic work in natural science, comparing the 
species-makers to pioneers who make possible the progress of the 
army of biologists who follow. We fear there is some truth in his 
suggestion that the pioneers are not all as well trained as they 
should be, and that they waste much valuable time and energy in 
disputing among themselves, “one faction having no sooner con- 
structed a portion than another faction tears it down and builds 
after its own ideas.” Proceeding to discuss the prospects of economic 
entomology in America, Mr Webster utters a needed protest against 
scientific appointments being bestowed according to the party politics 
of the applicant. 


ARTIFICIAL ANTS’ NESTS 


Mr CHARLES JANET, whose work on the social Hymenoptera has been 
often mentioned in Natural Science, has published (Mém. Soc. Zool., 
France, x., 1897, pp. 302-328, pl. x.) full descriptions, with figures, 
of the artificial nests which he has used for his observations on the 
habits of ant colonies. He obtained the best results with blocks 
of plaster, provided with suitable hollows covered with a sheet of 
glass. No earth is needed with this form of nest, and a proper 
degree of moisture is ensured by pouring water into a tube sunk in 
one side of the plaster block. 


CATCHING PLANKTON 


THERE is an interesting short paper in Science (83rd December 1897), 
by Mr Charles A. Kofoid of the Illinois Biological Station, “on 
some important sources of error in the Plankton method.” It is of 
interest mainly to those who examine the organisms of drinking 
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water, from the suggestions as to improved methods of filtering out 
the minutest organisms and all of them. Such methods are hardly 
applicable to tow-nettings on a large scale such as interest most 
naturalists—they are valuable to the laboratory man rather than to 
the collector; and though the naturalist ought to be both, he is 
limited to being only one at a time. The point of most interest is 
the open declaration against the assumption that supports the 
Hensen method—viz., that No. 20 silk stops almost all organisms. 
If one estimates the bulk of plankton on this basis there can only 
be error, as the author points out. One might go further than he does 
and insist that the filtering power of such silk varies very greatly 
with its condition. For example, a new tow-net of No. 20 miller’s 
silk (the best procurable) stops comparatively few organisms. When 
it has been used for a time it improves vastly as the meshes get 
clogged with diatoms, Peridiniae, etc. If it be carefully washed 
the net will then be at its best, and after reaching its optimum will 
soon decline—wear out. This may be tested most easily by 
pumping water into a net with another outside, or even with two 
outside. Organisms, and these not the smallest only, will be found 
in the outer bag even at the best of times. Similarly one may test 
a new net against an older one by towing them at the same depths. 
Estimates of plankton therefore by the Hensen method are bound to 
be misleading, and, however carefully the error may be calculated 


for this or that size of mesh, it is impossible to give the error 
exactly, since the silk itself varies with use. 


FERMENTATION AND FERMENT ACTION 


In the recent issue of the Annals of Botany (Dec. 1897) Prof. 
Reynolds Green gives an account of some experiments with yeast. 
They were made with the object of testing the statement of a 
German observer, Dr Buchner, who claims to have extracted from 
yeast a liquid having the power of setting up fermentation in sugar 
solution. The importance of such a statement will be evident to 
every student of botany, who, if properly brought up, realises the 
great difference between the alcoholic fermentation induced by the 
living yeast plant, and the ferment action set up by a series of 
ferments or enzymes, which are merely formed substances, and can 
be extracted from the plant or animal tissue, and made to perform 
their peculiar functions quite apart from the living organism. Such 
are the diastatic, peptic, and tryptic ferments which are universally 
present where, in the first instance, starch or some forms of insoluble 
carbohydrate food, and in the other two, proteid material has to be 
brought into a soluble form like sugar, peptone or amide, before it 
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can be assimilated. For details of the experiments, we refer the 
student to the short paper in the Annals. He will, however, be 
relieved to hear that, for the present, Pasteur’s theory of the vital 
fermentation in yeast must still be retained, since, at any rate in the 
case of English yeasts, Prof. Green has found it impossible to extract 
an active ferment. Death of the plant still means loss of power to 
excite fermentation. 

In this same number, Prof. Vines returns to the investigation of 
the excretion found in the pitchers of the pitcher-plant (Mepenthes), 
Since Sir Joseph Hooker first showed, in 1874, that cubes of white 
of egg, fragments of meat, and pieces of fibrin are eaten away or 
completely dissolved by immersion in the pitcher, several observers 
have taken up the subject, and two opposite views have been held. 
In 1877 Prof. Vines showed an important analogy between the 
pitchers and the gastric mucous membrane of animals, by obtaining 
from the secreting areas of the pitcher wall a glycerine extract which 
had a distinct digestive action on fibrin, and indicating its origin from 
a zymogen formed in the cells and subsequently decomposed by the 
action of acids. More recently a French and a Russian observer 
have denied the presence of an active ferment, and declared that 
the disappearance of proteid matter when placed in an open pitcher 
is merely a putrefaction set up by bacteria which have been intro- 
duced. Goebel, however, criticised adversely these conclusions, and 
now Prof. Vines brings additional evidence which confirms his 
original conclusion, that there is set up in the pitcher an active 
process of digestion by a proteolytic ferment formed in the gland- 
cells of the walls. One of his most conclusive experiments shows 
that digestion is set up by a glycerine extract of the pitcher in a 
solution containing 1 per cent. of prussic acid, and he suggests, with 
some reason, that the onus probandi may now be considered to rest 
on the exponents of the other theory, who must bring forward a 
bacterium capable of digesting fibrin in such a solution, and of 
retaining its digestive activity when kept for several weeks in pure 
glycerin. 


THE JAMAICA BOTANIC GARDENS 


THE Botanical Gaztte for last November contains an interesting 
account of the Public Gardens and Plantations of Jamaica by the 
Director, the Hon. William Fawcett. The paper was prepared for, 
but owing to a delay not read before, the recent Toronto meeting of 
the Botanical Society of America. The aboriginal name of the 
island was, we are told, Xaymaca, denoting “a land covered with 
wood, and watered by shaded rivulets.” The differences in elevation 
from sea level to the Peak (7400 feet), the varying exposures to 
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sunlight, the abundance or want of rain, and the different geological 
formations, supply conditions of so diversified a character as to 
render the cultivation of economic plants from all parts of the world 
an easier task than in most other places. The first botanic garden 
was founded about 150 years ago by a private individual, a Mr East, 
on his own property, about nine miles from Kingston. In 1775 a 
government garden was formed adjoining Mr East's, and Dr Thomas 
Clarke came out as island botanist. He introduced the tea-plant, 
camphor, litchi, and ‘sago-palm’ (Cycas circinalis), and a few years 
later the clove-tree. In 1779 another garden was started at Bath. 
Three years later many valuable economic plants were added to 
Mr East’s garden, being part of the spoil from a captured French 
ship bound from Mauritius for Haiti. Finally, on Mr East’s death, 
his garden was purchased by the Assembly. Among the intro- 
ductions of the next few years we notice the bread fruit, brought by 
Captain Bligh from Otaheite. Cinnamon and mango were also 
thriving. In the general depression experienced at the beginning 
of the century the gardens were much neglected, the original one 
being sold in 1810. In 1825 Dr James MacFadyen was appointed 
island botanist. He commenced a Flora of Jamaica, of which only 
the first and part of the second volume appeared. He was succeeded 
in 1828 by Thomas Higson, and in 1829 the Bath garden was 
increased. In 1846 it passed under the care of Nathaniel Wilson, 
who had been trained at Kew and Kensington, and is described as 
a most capable man. He introduced a large number of plants, 
especially fibre-yielding. In his report for 1861 he notes the 
receipt from Sir W. Hooker of seeds of several species of Cinchona, 
and the fact that several hundred young plants were now ready for 
planting out. In 1862-6 a new garden was started at Castleton, 
and in 1868 Cinchona plantations were formed on the slopes of 
the Blue Mountains, at 4000 to 6000 feet above sea-level, under 
Wilson’s successor, Robert Thomson. A plantation of Assam tea 
was also formed. During the next ten years considerable advance 
was made under Mr Thomson’s régime. A great number of valuable 
plants were introduced from Kew and all parts of the world, and 
among other items we note the arrival in 1874 of a skilled 
European gardener at Cinchona, where all kinds of ‘ English’ vege- 
tables are now grown. At the present time Mr Fawcett is re- 
sponsible for no less than six separate gardens, ornamental and 
experimental, representing very different conditions of climate. 
Some idea of their value and the amount of work done may be 
gathered from the following account of the Hope garden, which is 
situated in the dry Liguanea plain, about six miles from Kingston : 
“From being at first a small nursery and an experimental ground 
for sugar cane, it has now developed into a large garden with 6 
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acres of lawns, 34 acres of ornamental borders, also ferneries and 
orchid houses ; collections of roses, crotons, and palms; plantations 
covering 74 acres of sugar cane, Arabian and Liberian coffee, 
oranges, ginger, tobacco, ramie, and 5 or 6 acres of teak. Two 
and a half acres are given up to the nurseries, which contain about 
70,000 plants, such as cocoa, nutmeg, clove, orange, vanilla, cinna- 
mon, Liberian coffee, rubber plants,&c. It is the distributing centre, 
and on an average 40,000 plants are sent out all over the island 
each year.” 


NATURAL HISTORY IN THE SCHOOL-ROOM 


THERE has come into our hands a copy of The Kentish Mercury, 
which contains an article on a Voluntary School at Lower Syden- 
ham. The writer points out the good work being done among the 
ladsof that school by the headmaster, Mr G, E. Dibley, who has laboured 
unceasingly for the past fourteen years in combining general education 
with a grounding in the Natural Sciences. We can endorse all the 
writer says as to the value of including Science in the curriculum, 
as inducing a cultivated memory, habits of close and accurate 
observation, ability to give a definite and more complete description 
of a given object, ability to handle delicate and fragile things 
without damage, dexterity in manipulation, capacity to form 
correct estimate of dimension, and general interest in life and 
matters with which the eye comes in contact. Nothing but good 
can come of such instruction, and school loses half its dryness if 
object-lessons are combined with general learning. 

We have heard before of Mr Dibley, his collections, and his 
school, and have admired his efforts to gain an insight into the 
geographical and stratigraphical distribution of the fossils of the 
Chalk—efforts made in the brief leisure of a schoolmaster’s busy 
life. There are many rewards for such a worker, but the chiefest 
of all are those proud moments when an ‘old boy’ is found still 
patiently studying the workings of Nature, to which he was first 
introduced in a ramble with his old master. 


A GREAT WorRK ON EARLY CARTOGRAPHY 


Baron A. E. NORDENSKIOLD, besides being a practical geographer 
and explorer, takes an antiquarian interest in the beginnings and 
development of geography. His researches in this direction, based 
largely on material collected for his own library, have long been 
known, especially the fine Facsimile Atlas to the early history of 
Cartography, published eight years ago, and reproducing many of 
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the older printed maps. At the close of last year there was 
published by Mr J. E. Bergsjé, 68 Nybrogatan, Stockholm, a com- 
plementary work from the pen of Baron Nordenskidld, entitled 
“ Periplus; An Essay on the Early History of Charts and Sailing- 
directions.” This was issued in both a Swedish and an English 
edition simultaneously. The volume, which is in royal folio, con- 
tains 212 pages of richly illustrated text and sixty double plates, 
reproducing by phototype or photolithography, portolanos, manuscript 
charts, and other maps. The price is £10. 

The work is no mere detailed description of ancient maps, in 
dry bibliographic style, but contains many a chapter of wider 
interest, and numerous paragraphs full of suggestion for the 
naturalist. Among such we may mention the history of the inven- 
tion of the compass; the discussion as to the first colonisation of 
Greenland by Norsemen, in which Prof. Nordenskidld’s practical 
experience stands him in good stead; the strange, half mythical, 
and romantic sagas of the early discoveries along the coast of 
Africa ; the vivid sketch of the rise and fall of Portuguese dominion 
in the East; the wonderful adventures of Marco Polo, the man 
who always reckoned in millions. One side of this study may 
interest the geologist, for many of these old charts and sailing- 
directions afford evidence of changes in the relations of sea and land 
that have taken place during the historic period. Naturally the 
outlines of the maps are scarcely to be regarded as absolutely 
accurate, but much can be learned from the sailing-directions as to 
the former existence of. channels, of bars, or of rocks, in places 
where such are no longer found, This is especially the case with 
the valuable chapter on “ Sailing-directions for the Northern Seas,” 
contributed by Dr E. W. Dahlgren, the learned librarian of the 
Swedish Academy of Sciences. 

It is strange how little the English figure in this work. Their 
chief effect on the early history of navigation seems to have been, 
through their acts of piracy, to bring about subsequent diplomacy, 
and so pave the way for an international maritime code. This need 
not prejudice English readers against the book, which, though too 
expensive for most private pockets, will doubtless be demanded for 
the larger libraries. It forms a worthy companion to the fine 
Facsimile Atlas, and, though some of its views challenge criticism, 
we are sure that all interested in geography and navigation will 
give the veteran explorer hearty congratulations on the completion 
of this magnificent volume. 
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THE GEOLOGY OF FRANZ JosEF LAND 


OnE of the most interesting and valuable results of the Jackson- 
Harmsworth Expedition. to Franz Josef Land is the collection of 
rocks and fossils reported upon by Messrs E. T. Newton and 
J. J. H. Teall in the last number of the Quarterly Jowrnal of the 
Geological Society (vol. liii. pp. 477-518, pls. xxxvii.-xli). All 
the marine fossils, including some characteristic Ammonites, prove 
the sedimentary deposits examined to be of Upper Jurassic age; 
and the marine strata are intimately associated with a series of 
shales and sandstones containing plant-remains, beds of lignite, and 
other evidences of littoral or estuarine conditions. The soft Jurassic 
sediments seem to have been soon covered up by great flows of 
basaltic lava, and thus preserved from destruction; and Messrs 
Newton and Teall allude to the curious fact, that rocks of approxi- 
mately the same age have been preserved in exactly the same way 
in districts so far removed from Franz Josef Land as the north-west 
of Scotland and Abyssinia. 

The present configuration of the archipelago of Franz Josef 
Land conclusively proves that it is formed of the fragments of an 
old plateau. The land frequently terminates in abrupt cliffs, 
capped with sheets of basalt which must have extended far beyond 
their present limits. Moreover, when one compares the topography 
of this district with that of the Faeroe Islands and the west of 
Scotland, one is much inclined to believe that these now well- 
separated land-areas were once continuous, and the northernmost 
part of the Atlantic is of comparatively recent origin, as suggested 
by Professor Suess in Natural Science four years ago (vol. ii. 1893, 
p. 185). In any case, it is clear that the various islands of Franz 
Josef Land were united at the time of the volcanic disturbances 
and have subsequently been separated. The numerous raised 
beaches on the coasts also imply comparatively recent changes of 
level, as in many other parts of the extreme north. 


THE STRUCTURE OF GOLD NUGGETS 


THE last number of the Journal of the Royal Society of New South 
Wales (1897, pp. 70-79, pls. i-xvi.) contains a beautifully illus- 
trated paper by Prof. A. Liversidge, on the crystalline structure 
of gold and platinum nuggets and gold ingots. One explanation of 
the origin of nuggets, which has received wide acceptance, is that 
they have been formed in situ in the gravels and alluvial deposits in 
which they are found; that starting with a nucleus they were 
gradually increased in size by the successive deposits of gold from 
solution, i.¢., that they were built up of superimposed coatings 
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analogous in structure to an onion, This theory is now exploded. 
Dr Liversidge’s researches prove that the nuggets have a well-marked 
internal crystalline structure (reproduced in an exquisite series of 
photographs); and this structure is also observable in gold ingots 
which have been fused. The nuggets are shown to commonly 
enclose foreign substances, such as quartz and clay ; and Dr Liver- 
sidge is inclined to think that the gold was originally deposited from 
solution in veins or pockets in the solid rock. During denudation 
the nuggets would thus find their way into the gravels and alluvium 
when already completely formed. 


FATIGUE IN READING 


THE Psychological Review contains in its number of September 1896 
an article, left too long unnoticed, “On the Conditions of Fatigue in 
Reading,” which is of some practical importance, as well as of 
theoretical interest. The authors, Messrs Harold Griffing and 
Shepherd J. Franz of Columbia, following the idea suggested by 
Prof. Cattell in a well-known paper, and supplementing his work, 
show how facility of reading is affected by size and quality of type, 
by ‘leading,’ by the intensity and quality of the illumination, and 
by the quality of the paper. The result to which they come is 
that “the size of the type is the all-important condition of visual 
fatigue. No type less than 1°5 mm, in height (eleventh point) should 
ever be used, the fatigue increasing rapidly even before the size 
becomes as small as this.” The intensity of illumination is “ of 
little consequence within the limits of daylight in well-lighted rooms. 
Very few intensities less than 3 to 10 candle-metres (a candle- 
metre being the light of a standard candle at a perpendicular 
distance of one metre) are sources of even greater fatigue than small 
type, and 100 candle-metres may be considered a type limit.” . The 
experiments on the relative legibility of different kinds of type were 
carried out by different methods, the results of which agree fairly 
well—by determining the times of reading certain passages, by 
finding the percentage of words which could be seen in certain 
phrases when cards containing them are exposed for a given time, 
by determining (through the falling chronometer) the time of ex- 
posure necessary for reading certain words in different type, or the 
amount of illumination necessary to see letters of different sizes. 
The experiments are of a careful character. But it would have 
been well in determining the effect of these various conditions to 
try a parallel series with nonsense-words instead of real ones, so as 
to eliminate the element of familiarity, and the various accidental 
elements arising from special association, though this has been done 
in part by taking a considerable number of observers. 
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PUBLICATION OR MANUSCRIPT ? 


publication? This question seems to be raised as a side issue in a 
paper by Mr Davies Sherborn on Thomas Martyn’s “ Psyche,” in the 
January number of the Annals and Magazine of Natural History. 
Mr Sherborn states that only ten copies of the book were issued ; 
and the names of the species were, with six exceptions, written in 
ink either below the figures themselves or on fly leaves. The fact 
that the names were not printed is sufficient for Mr Sherborn to. 
stamp them as manuscript, despite the fact that they have been 
used by entomologists. We wonder what entomologists will say. 
One interesting fact in connection with the matter is that the 
author of this paper had actually three out of the ten copies, side 
by side for comparison, and has been able to trace five out of the 
original ten. Mr Sherborn does not mention the copy of Part I. 
in the Hope collection at Oxford, but that evidently falls under his 
‘specimen’ copies, of which it is quite likely others may turn up. 
Now let us suppose this to be a printed book. What happens? 
Four entire copies out of the original ten are in England, one is in 
Holland, the rest are unknown. What possible chance has an 
American or an Australian of seeing such a book? Without see- 
ing it his work must be imperfect. We offer no decision of the 


difficulty ourselves, but think the point sufficiently interesting to: 
call attention to it. 


NATURAL SCIENCE IN LINCOLNSHIRE 


THE naturalists of Lincolnshire are to be congratulated on having 
recently established a central society in their county-town in close 
association with similar societies throughout the county. It has 
long been felt that the scattered energies of numerous isolated 
workers might be directed into more profitable channels by com- 
bination and organised co-operation. The “Lincolnshire Science 
Society” has thus been founded and the programme for the first 
session is now before us. This interesting little card displays a 
new feature, in that it not only enumerates the subjects for the 
general meetings, but also proposes a definite task which the 
members of each of the six sections of the society are expected to 
perform. The geologists are to limit their attention during the 
forthcoming year to the glacial deposits; the botanists are to collect 
and mount algae and fungi, and make a list of the flowering plants, 
with localities ; the entomologists are expected to pay special atten- 
tion to the butterflies and moths; and so on. Some of the best 
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literature is also prescribed, and there are competent advisers to 
whom to apply for help. It is a very interesting experiment which 
we shall watch with interest. 

The objects of the new society, however, are still wider. Lincoln 
is one of the few county-towns in England without a museum, and 
the naturalists of the county propose to remedy this defect. They 
will not only advocate an adequate representation of the geology, 
zoology, and botany of the county, but also hope to form an archaeo- 
logical department where many local treasures, now scattered and in 
private hands, can be safely kept and made accessible. We wish 
this important scheme all success, It is quite possible to combine 
the functions of a store-house of local collections with those of an 
educational institution. ~The cases can be arranged and illustrated 
in such a way as to interest both the beginner and the scientific 
expert. It therefore behoves all who are interested in education 
and intellectual progress in Lincoln, whether devoted to science or 
not, to use their best endeavours in furthering the work of the new 
society. 


THE GENERA OF RODENTS 


Dr T. S. Palmer has brought together, in the Proceedings of the 
Biological Society of Washington (vol. xi. pp. 241-270, 1897), a list 
of the generic and family names of rodents, from which it will be 
seen that more than 600 names have been coined for this group of 
mammals between 1758 and 1897, This list is important and 
valuable in many respects, but chiefly in showing the amazing care- 
lessness of systematic zoologists, and the difficulty of accepting any 
nomenclature that is not based on absolute priority. And many of 
these 600 names are due to the vanity of their authors, who seem 
to regard the sole aim of life to be summed up in the imperfect 
description of supposed new forms, the validity of which is a matter of 
perfect indifference, so long as they have to be quoted with the 
author’s name attached. This list includes recent and fossil genera, 
is arranged systematically, and is provided with an alphabetical 
index. Dr Palmer has helped zoological science by compiling and 
publishing it. 


A DEVONIAN FISH-SPINE 


In the last number of the Jowrnal of the Cincinnati Society of 
Natural History (vol. xix., pp. 95-98, pl. vi.) Dr Josua Lindahl 
describes a new species of fish-spine, Heteracanthus uddeni, from 
the Devonian rocks of Buffalo, Iowa, It is the finest specimen of 
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its genus hitherto discovered, and seems to belong to the same group 
of shark-like fishes as Psammosteus, from the European Devonian, 
and Oracanthus, from the British and American Lower Carbon- 
iferous. Dr Lindahl, it may be remembered, succeeded A. H. 
Worthen as State-yeologist of Illinois, but was turned out in con- 
sequence of political changes, to the great loss of the State. We 
are glad to find that he now has a position as Director of the 
Museum of the Cincinnati Society, 312 Broadway, Cincinnati, O. 





I 


The Classification of the Day Butterflies 


(Concluded from p. 26.) 


RECOGNISED in my studies from the first, the fact that the 

veins or nervures may be approximately divided into two 
groups: the movable and the stationary rods sustaining the wing 
membrane. The veins of the first class constantly shift their 
position and occasionally vanish. The veins of the second class 
form part of the more durable pattern of the wing, and remain in 
the same relative position through a single or through many groups 
and divisions. The cubitus, and its two branches, is a stationary 
vein, and this quality belongs also to the radius except so far as the 
branches are concerned. The infracubital veins have in part only 
a comparative stability. The median series belongs now, though 
probably it did not always, to the movable veins, A summary of 
the veins and branches of the wing may be here given for con- 
venience of reference. 


FOREWINGS 


I. Costal nervure or vein, seldom present. 

II. Subcostal nervure, simple and constant. 

III. Radius, normally five-branched, becoming by reduction 
three to four branched. 

IV. Media obsolete from the cross vein to the base in most 
lepidoptera, this basal portion being only represented by a double or 
single fold or scar, traversing the medium cell; normally with three 
branches, the middle one sometimes fading out in its original central 
position as the result of the disintegration of its support, again all 
there being drawn into the system of the Radius or Cubitus and 
thus preserved. 

V. Cubitus, two-branched. 

VI. The internal fold. This, very often obsolete, becomes 
hardly ever a vein, so far as I know, and its enumeration might be 
thought superfiuous. 

VII. The internal vein, simple and constant. 

VIII. A reduced loop at the base of VIL, joining outwardly 
this vein, sometimes prolonged, again abbreviated, oblique, sometimes 
in a state of degeneration, sometimes wanting. 
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1X., Applied only by me to the more or less curved vein in the 
Papilionides, running from base to internal margin. Whether this 
is homologous with VIII., to which it is opposed in position, is un- 
certain. 


HINDWINGS 


The same system prevails, since the veins are homologous with 
those on forewings. In Hepialus and Micropteryx the radius is 
generalised and exhibits five branches, In all other lepidoptera, 
except probably some Tineidae like C. familiella, the radius is 
single-branched. Since the five-branched radius represents a 
generalised condition, we infer thatthe primitive lepidoptera had a 
five-branched radius on the hindwings and that the front and hind 
pair of wings were in this feature alike, as is the case in Hepialus, 
which we accordingly treat as a specialised survival of a once gene- 
rally prevailing type. Most specialisation seems to be inaugurated 
on the hindwings and we find, generally, that here the details of the 
specialising movements are more clearly expressed. While the 
same system of enumeration applies equally to the veins of the hind- 
wings, the costal vein has a different expression from that on 
primaries. The frenulum of the moths is a specialised bristle or 
_ hair, not a vein ; while the original clothing of the lepidoptera seems 
to have been hairy, the scales being probably a more recent 
specialisation. The costal vein forms, on the hindwings of the 
diurnal butterflies, a salient projection at base, where it generally 
issues from vein II. Its evolution is shown by the Parnassi- 
Papilionidae ; in Papilio it appears as a blunt separate process; in 
Thais its fusion at extreme base is partially, in Parnassius fully 
accomplished. It is sometimes called the ‘ praecostal spur.’ The 
internal veins below VII., probably originally parallel rods, usually 
present but varying in number or in completeness, are sometimes all 
wanting, as in the Papilionides and most of the Saturniades. Besides 
these parallel veins there are a few cross-veins on both wings, con- 
necting two parallel veins, as the intercostal vein in the hindwings 
of the Sphingides, and the vein connecting cubitus and vein VIIL 
in the forewings of Papilio. According to my view, which is here 
opposed to that of Professor Comstock, these are all, including the 
usual cross-vein closing the medium cell outwardly, relies, perhaps 
secondarily modified, of former systems of cross-veins, which have 
partly disappeared with time. However, this conclusion is based on 
analogy. But the question becomes important, because, under my 
view, vein VI. will have quite vanished in Papilio, while a former 
cross-vein will have been here retained. 

The whole system of neuration, in respect to the posi- 
tion of the veins, may be divided as follows: (1) Primary veins 





1398) CLASSIFICATION OF THE DAY BUTTERFLIES 89 


and their branches: radius, media, cubitus. But the media is 
now in a state of flux, of gradual wearing out, a process which 
culminates in genera like Nymphalis, Naias, Potamis} Rothschildia, 
Samia, Philosamia, Attacus, where the media ceases to exist as a 
distinct system; (2) Subprimary veins, longitudinal nervures lying 
between the radius and costal edge of the wing (subcostal and costal 
veins), and again between the cubitus and internal margin (veins 
VI., VII., etc.). Veins II. (subcostal) and VII. on the forewings 
are constant in all lepidoptera I have yet examined ; but, on hind- 
wings, VII. is sometimes shortened, tending to obliteration as in 
Parnassius; VI. has almost everywhere practically passed away. 
The condition which VII. displays in Parnassius shows us how VIII. 
has been gradually got rid of in the Papilionides, 

Variation occurs sparingly with the movable veins within the 
limit of the same species. Here these veins feebly take the same 
course in variation which I have observed taking place as between 
different species and higher assemblages of forms. These variations 
do not affect the general stability of the wing pattern; they seem 
corroborative of the view of the general direction of the changes 
which I have worked out. They also sustain a view that the 
differences we remark are quantitative rather than qualitative. 
Aberrational stumps of veins may be also found; their unexpected 
presence being perhaps owing to excess of nutriment or to mechani- 
cal, irritational causes. Again, rarely, a normally occurring vein 
will suddenly cease, probably owing to defective tissue. 

To guide the student of the neuration, we have laid down the 
following axiom: The extent of the absorption is every- 
where the measure of the specialisation. 

Now, taking the venation of all the forms of the day butterflies 
together, and comparing them, we find only one character which 
allows of an apparently sharp dichotomy. This is presented by the 
short, spur-like, stout vein which runs from the base of the wing in 
the Papilionides and, in stronger or gentler curve, meets the internal 
margin, not far from the base of the forewings. This character dis- 
tinguishes the Parnassiidae and Papilionidae from all the other day 
butterflies, including the Hesperiadae. This vein belongs to the sub- 
stationary series of independent unbranched veins, which vanish by 
disintegration and connect with the base of the wing. The 
characters we get from it are therefore of subprimary value. 

We make here our first main division of the mass of the day 
butterflies, and, before we go on any further, we must take up the 


* Throughout this paper I use generic names as designating a specific type which has 
been ascertained by historical methods and published in entomological literature. My 
oer as authority in the day butterflies for the correct use of generic titles is Mr 

udder’s ‘‘ Historical Sketch,” etc., Salem, 1875, a useful work which should be brought 
up to date and reprinted. 


G 
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movable veins and show the general progress of their evolution, 
The characters which we find in the movable veins are then 
secondary, since they are recurrent, exhibited by the varying positions 
of the veins, but always exhibited in a greater or less degree, and 
thus opposed in value to the fixed subprimary character of the 
internal vein of the Papilionides, which is of higher importance and 
points to a diphyletic origin for our day butterflies. 

An extended comparison of the wings of butterflies and moths, 
shows us that the main movement lies with the media and its 
branches. The theory of the media and its system, based on its 
characters in the moths, is, that it was formerly, as it is now in 
Hepialus, an independent system, with its root in the base of the 
wing. That portion which formerly connected the cross-vein with 
its base, has vanished in most lepidoptera, leaving its traces, in the 
shape of longitudinal scars, on the membrane of the median cell. 
The cross-vein remains as a base or support for the three remaining 
branches ; and, at first continuing to supply with nutriment these 
three branches, tends ever to yield to disintegration and set them 
free. Thus the original movement which led to the loss of the base 
of the median system is still in operation. After the disintegration 
of the base, it next attacks the cross-vein. After the cross-vein has 
disappeared, it next attacks the branches. If these remain in their 
original position, relying upon the cross-vein, they submit in turn to 
the process of obliteration, from want of support, supply, and con- 
nection, and the first to give way is the middle branch, vein IV, 
This is naturally so, because the cross-vein usually falls away first 
upon both sides of this branch, where this latter is persistent, while 
still retaining its tubular shape and active physiological use for the 
shorter pieces between IV, and the radius, and IV, and the cubitus. 
We see this state of affairs in the Blues and Skippers, where vein 
[V, becomes a mere scar. This worn-out vein IV, speaks for the 
age of the group. In Hesperia the short portion between IV, and 
the radius shows also signs of disintegration, and vein IV, will 
undoubtedly in time here share the fate of IV, Now, in the 
majority of lepidoptera, the branches of the media do not await this 
impending fate. They move away and attach themselves to either 
of the two stationary veins, the radius and cubitus. The movement 
commences by the upper median branch approaching the radius and 
the lower the cubitus, keeping up their supply of nutriment from 
these sources. And this addition to the systems of the radius or 
cubitus progresses so far that the origin and source of the two- 
branch veins of the media becomes at times obscured. That por- 
tion of the cross-vein, which formerly lay between these branches 
and the chief nervure on either side, is transformed into the true 
continuous base of the branches in their new position. Morpho- 
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logically this base must be traced to the cross-vein, physiologically 
it becomes an active portion of the branch in its new attachment. 
All the angles of the former joining of the branch to the cross-vein, 
soften and at length depart. Sometimes the upper branch of the 
media is not content with this union, but becomes so greatly absorbed 
by the radius as to be emitted from the lower stationary branch 
of the latter, vein III,, beyond the cell, «¢., in the Pieridae and 
Nemeobiidae. 

In the meantime what becomes of the middle branch of the 
media, vein IV,? It, in its turn, yields to the attraction of either 
radius or cubitus and saves itself, ensures its perpetuity by attaching 
itself to one of these two controlling systems of the wing, the cross- 
vein which formed its base changing its relations in the same 
manner above described. If vein IV, stayed where it was, at the 
centre of the cross-vein, we see that it becomes eventually destroyed, 
as in the Lycaeni-Hesperiadae. Saving itself, in either direction, up 
or down, it becomes preserved as a functional vein. No better 
instance of this can be cited than that offered by the common 
‘Skipper, Augiades sylvanus.. On its forewings, vein IV,, still 
keeping central, has succeeded in retaining its connection with the 
cubitus after the disintegration of the cross-vein above its original 
point of issuance; and this through a transformation of the lower 
part of the cross-vein, which latter has now assumed function and 
appearance of the true base of the branch, here bending the base of 
the branch down towards the cubitus. On the hindwings vein IV, 
has failed to retain its connection, the source of supply has given 
out with the disintegration of the cross-vein, and in consequence this 
middle branch of the media has almost entirely vanished, through 
degeneration, from the surface of the wing. 

To resume, the cross-vein eventually entirely melts away between 
IV, and IV;, or between IV, and IV,, as the case may be, and the 
cell opens. In this state of affairs the media, as a system, has dis- 
appeared. Its first base, at the root of the wing, first went, and its 
second, artificial base, the cross-vein, now goes by the board. The 
two surviving primary veins, the radius and cubitus, become its 
residuary legatees and receive a larger or smaller share as they have 
induced the odd, middle branch of the three, vein IV,, to join their 
respective systems. This process is unequally expressed in the 
wings of all the various forms of the lepidoptera. The movement 
is not regular, seems arrested in a number of genera at certain 
points, but it is always displayed in the day butterflies, of which I 
am now especially writing, and the amount of its progress is the 
evident gauge of the specialisation of the butterfly in this direction. 
I have called this the first direction because it seems to be more 
important, more susceptible of use in classification, by reason of the. 
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number of details, the number of different stages, which its study 
reveals to us. 

Probably more ancient in its origin, is what I have called the 
second direction in which the movable veins express the evolution 
of the primary wing. This is the reduction of the number of the 
branches of the radius of primaries by absorption. The original, 
generalised number is five. This becomes reduced to four and even 
three. An eminent case of the result of absorption, where the two 
directions join forces, so to speak, is offered by the large, common 
white butterfly Mancipiwm brassicae. Here the evolution of the 
primary wing has proceeded in the first direction, so that the 
upper branch of the media, vein IV,, has become absorbed by the 
stationary branch of the radius, vein III,, to a point nearly one- 
third of the length of the latter outside of the cell. At the same 
time the evolution in the second direction has reduced the radial 
branches to three from the original five. In consequence we have 
for vein III, the formula 1113 +4+5, III; being the absorbing 
vein ; now, if the absorption of IV, by this vein became complete, 
we should have, for the single resulting vein, the formula: 
1113 +4+5+IV, We may here stay our remarks on the second 
direction afforded by the evolution of the forewing with the obser- 
vation: that it appears sporadically, perhaps in connection with the 
original effort whichapparently transformed the five-branched radius of 
the secondaries in the primeval lepidopteron into the single branched 
radius which we find in the vast majority of the lepidoptera of to- 
day. According to our view it is the normal march of wing evolu- 
tion in the order, that it proceeds from the hindwings, and that the 
primaries consequently remain in a generalised condition in having 
the radius three to five branched, where the same forms show a 
single-branched radius in the secondaries. It is far from certain, 
however, that a single-branched radius on the primaries is the ‘ end’ 
aimed at by the reduction of the branches, The morphological 
difficulties have been discussed by us in our original communication.’ 
The second direction appears independently in the Parnassiinae, the 
Pierinae (except Anthocharini), the Riodinidae and Lycaenidae and 
in the Saturniades. That this is a specialisation is plainly apparent 
from the sequence in the Whites from a five- to a three-branched 


1 Those authors, who speak of the ‘ cubitus becoming four-branched,’ do not a 
to have understood the evolution of this portion of the wing, or appreciated the diree- 
tion of the slow and halting movement which leads to the disappearance of the median 
system of the veins. 

2 Compare Mittheilungen aus d. Roemer Museum, No. 8,6. From the movement 
of the radial branches no less than the greater absorption of vein IV:, I would dis- 
agree with Comstock’s statement that the Nymphalidae show a greater specialisation 
of the wings than the Pieridae. 

3In the Agliadae the movement in the first direction seems to lag behind the 
movement in the second, the reduction of the radial branches. The Citheroniadae re- 
semble also the Pieridae in the absorption of IV}. 
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radius of the forewings, and we can here notice the grades of ab- 
sorption by which this change is finally accomplished. In the pre- 
sumed ancestors of lepidoptera the network of the. wing was more 
complex, and the general tendency in the lepidoptera would be thus 
evidently towards a simplification of the neuration, The second direc- 
tion is apparently of lesser importance than the first, for the reason 
that it is confined by its nature to the forewings of a minority of 
the lepidoptera ; whereas what we have called the first direction is 
now active everywhere on both pairs, and is seemingly indicative of 
a process inaugurated on the hindwings, to be echoed by the fore- 
wings. The second direction, it may be hypothetically considered, 
has completed its task with the hindwings of such lepidoptera 
which have the radius already reduced to a single unbranched 
vein, 

To summarise the principal openings through which I have tried 
to carry the working theory of the evolution of the neuration beyond 
what had been previously attained :— 

1. I try to show that the suppression of the media is the 
result of a continuous movement, variously expressed by the host of 
forms, which, after absorbing the connection of the system with the 
base of the wing and thoracic source of supply, next disintegrates 
the cross-vein, and finally distributes the outside branches of the 
media between radius and cubitus. I designate and explain the 
process by which the cubitus becomes three or four branched. 

2. I try to show that the piece of the cross-vein closing the cell 
and lying between the branches of the media and either radius or 
cubitus, becomes functionally the base of the branches in their new 
position after the disappearance of the central connecting portion of 
the cross-vein. Its formed morphological character as a portion of 
the cross-vein becomes gradually lost, the angles softening, and all 
trace of its former condition becoming obliterated. This process 
may be clearly traced on the forewings of Lycaena, Thecla, Zephyrus, 
and of Augiades sylvanus, 

3. I try to show that the absorption of the radial branches is 
due to a sporadic movement upon separate lines of descent, and that 
this movement is probably reminiscent of the similar action which has 
apparently very generally been fully carried out on the hindwings 
of most existing lepidoptera. It is questionable whether we can 
assume that a corresponding simplification can be attained by the 
radius of the forewings, and this from the different conditions of 
the front portion of the forewings as compared with that of the 
hindwings. There seems ground for believing that the absorption 
of the media has been commenced at a later period than the 
reduction of the branches of the radius. 

4, I try to show that the evolutionary movements are, generally 
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speaking, inaugurated with the hindwings, and that these usually 
exhibit the effects more plainly than the forewings in one and the 
same specimen. We should logically expect this to be the case 
from the entire direction of specialisation in insects, and we may 
regard it as arising ultimately from mechanical causes. 


5. The general parallelism of the evolutionary movement of the 
neuration in the two main directions throughout the lepidoptera, as 
explained by me, exposes its secondary nature. 

We may now apply these observations to the classification of the 
Palaearctic and Nearctic butterflies especially, premising that the 
facts recorded here do not furnish everywhere the basis for a new 
system, but are mainly of use to throw light on the phylogeny and 
correct the sequence of all the groups and forms. We endeavour to 
exhaust the capabilities of the neuration as a guide to the under- 
standing of the butterflies. We use the characters of the neuration 
especially as the readiest index to decide upon the position of genera, 
in order that we may avoid the common mistake of deriving the 
generalised from the specialised genus, a mistake we believe to find 
in the recent ‘ Handbook’ of Mr Meyrick, and elsewhere. Com- 
mencement is made with the more specialised groups in each family, 


and the sequence is the one recommended to be followed in books 

and collections. 

A. Paptnionipes. Vein IX of forewings present, a last more or less curved and 

shortened, free and longitudinal vein running from base of wing to internal margin. 
Fam. I. Parnassiidae. Vein IV2 of forewings inclines towards the cubitus. 

No cross-vein between cubitus and vein VII. 

Sub-fam. 1. Parnassiinae. Vein IV; springs from the radius ; the radius 
is specialised and four-branched : III1 +o, IIIs, IIIs, IIIs. 
Sub-fam. 2. Zerynthianae(Thaidinae). Vein IV: springs from cross- 
vein ; the radius is five-branched. Vein IIIs shows a diverging 
movement, and has slipped forward to beyond the cell. 

Fam. II. Papilionidae. Vein IV2 maintains a central position on forewings ; 
on hindwings it inclines towards the cubitus. A cross-vein between cubitus 
and VII. Radius five-branched, generalised. 

B. HespertapEs. Vein IX of forewings absent ; vein VIII forms a loop at base of VII, 
sometimes reduced to a scar, again vanished. This character is not exclusive of the 
moths; Sphingides, Saturniades, etc. 

[Group Pieri-Nymphalidae, characterised by the more unequal spacing between 
the veins and the special line of progress in the disintegration of the 
media and its system, which runs parallel to the course pursued in the 
Papilionides, as well as in most other lepidoptera, by the branches not 
remaining stationary, but moving to radius or cubitus, and ultimately fusing 
with the systems of the latter primary veins. ] 

Fam. III. Pieridae. Radius three- to five-branched. This family differs from 
the succeeding four by its specialisation in two directions. It differs from 
the brush-footed butterflies by the movement of IV:, which leaves the 
cross-vein and emerges from radius in the Pierinae ; the Nemeobiidae repeat 
this movement on hindwings. 

Sub-fam. 1. Pierinae. The first branch of radius springs from upper 
margin of cell. The absorption of veins gives no tribal characters. 
The mass of genera belong here. 
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Sub-fam. 2. Leptidianae. The first branch of radius springs from a 
point beyond the retreating median cell. Radius five-branched, 
Vein [V2 central on forewings, inclining to cubitus on hindwings. 
Type peculiar, and relatively generalised by the five-branched radius 
and position of IV», 

Fam. IV. Nymphalidae. Vein III, of forewings thrown off upon external 
margin below, exceptionally at apices. Radius generalised, five-branched. 

Sub-fam. 1. Nymphalinae. Radius and subcostal vein on hindwings 
fused to a point opposite the issuance of the abbreviated vein I}. 
To this group belong the Limenitid genera, such as: MVymphalis, 
Naias, Limenitis, Basilarchia, etc. 

Sub-fam. 2. Argynninae. Radius and subcostal,on hindwings fused to 
a varying point, but always before that of issuance of vein I. This 
group contains the mass of forms, the tribes into which it may be 
resolved are not usually definable taxonomically by distinctive 
characters of venation. The smaller groups vary in respect to the 
degree of specialisation in the one direction of the disintegration of 
the media. The ‘Emperor’ butterflies appear to be most specialised ; 
the ‘ Fritillaries’ are most generalised in the holarctic fauna. Here, 
among these latter, vein III, seems exceptionally to attain apices 
from below in certain exotic genera. 

Fam. V. Agapetidae (=Satyridae preoce.). Vein III, of forewings thrown off 
to apex of wing; all traces of Vein VIII appear to have completely 
vanished. Radius generalised, five-branched. 

Sub-fam. 1. Pararginae. Vein IVs of hindwings joins cubitus, thus 
agreeing, by convergence, with the position of this vein in the 
Nymphalidae. 

Sub-fam. 2. Agapetinae. Vein IVs of hindwings joins cross-vein, as in 
the following family and in the Whites (Pierinae). 

Fam. VI. Heliconidae. Vein VIII absent on forewings ; II and III on hind- 
wings hardly absorbed at base. 

Fam. VII. Limnadidae (Danaidae). Vein III, of forewings thrown off to 
apex of wing. Vein VIII present. Radius generalised, five-branched, 
II and III of hindwings absorbed as in Nymphalinae. 

Fam. VIII. Libytheidae. Vein III, of primaries thrown off to costa, just 
before apex of wing. Vein VIII present. Vein IVs of hindwings joins 
cubitas, as in the Nymphalidae and Pararginae, not as in the Limnadidae. 
Radius, five-branched. 

Fam. IX. Nemeobiidac. Vein IV; on hindwings absorbed by the radius as in 
Pieridae. In preceding three families this vein does not leave the upper 
and outer angle of the median cell. Radius, five-branched.? 

[Group Lycaeni-Hesperiadae, characterised by the equal spacing between the 
veins, and by the peculiar progress in disintegration of media, of which 
the branches remain in situ, leading generally to their obliteration 
(especially of IVa on secondaries) on disintegration of cross-veins, whieh 





1 Prof. Comstock also gives this comparative character for the ‘ Purples’ in the 
Manual, 406, a work with which I was unacquainted when writing the “ Tagfalter von 
Hildesheim.” Comstock follows (l.c. 410) with Anaea ; but, alone on this character, the 
Goatweed butterflies are clearly more generalised forms. The latter are also much more 
— than Potamis iris, and probably have no proper claim to the fantastic title 
of ‘ Emperors.’ 

2 The immature stages of Nemeobius seem to show the Lycaenid character, while the 
a of the butterfly appear to be developed upon the Pieri-Nymphalid pattern 
involving the movement of the branches of the media. It might be thus a survivor of 
a separate line connecting with the ancestral stem of both groups, since it shows 
features of each. In any case, whether the pattern of the wing is here primary or not, 

Vemeobius represents a distinct family type, which is my original contention. It can- 
not well be derived from the Lycaenid type, since in this the radius is specialised, while 
in Nemeobius the five-branched condition is retained. 
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latter serve as their point d’appui. In rare instances, such as Augiades 
sylvanus, and perhaps the Megathymidae, IV2, while retaining its central 
position, has maintained on forewings its connection at base with cubitus, 
while disappearing, from want of this, on hindwings. } 

Fam. X. Riodinidae (= Lemoniadze, Erycinidae, preoce.). Vein I of hind- 
wings present, not absorbed. Radius specialised, four-branched. Specialisa- 
tion of the type, Riodina lysippus, is comparable with that of the 
Zephyrini and Chrysophanini, tribes of the Theclinae, from which it may 
prove ultimately difficult to separate the Riodinidae by the neuration 
alone. 

Fam. XI. Lycaenidae. Radius specialised, three to four branched ; vein 
IIIs reaches apex. Vein I of hindwings absorbed. 

Sub-fam. 1. Theclinae. Vein IVi of forewings fuses with radius, 
To this belong the Theclini, Zephyrini, Chrysophanini. 

Sub-fam. 2. Lycaeninae. Vein IV, of forewings not fused with radius. 
Comprises the typical ‘ Blues.’ 

Fam. XII. Megathymidae. [Neuration not examined. ] 

Fam. XIII. Hesperiadae. Radius generalised, five-branched, all the veins 
separate. Vein III; reaches external margin below apex. On hind- 
wings vein I absorbed. 

Sub-fam. 1. Pamphilinae. Vein I of forewings absent. 

Sub-fam. 2. Hesperianae. VeinI of forewings present (a ‘ thickening 
of the costal edge’). 





The neuration, as thus explained, gives the following results :— 
The Parnassi-Papilionidae are separated from all other day butter- 
flies by the presence of vein IX (the short vein on internal margin) 
on primary, and by the absence of vein VIII on secondary wings. 
Parnassius may be aptly compared with Attacid genera, the most 
specialised among the moths. The brush-footed butterflies resemble 
the Pieridae, and, except by the radial specialisation in the latter 
family are difficult to separate by neurational characters. In the 
position of vein IV, of the hindwings, the Nymphalidae, Parar- 
ginae, and Libytheidae agree. A change in the same character 
brings the Pieridae, Agapetidae, and Limnadidae together. The 
Heliconidae also share this same change of character, and are 
generalised butterflies as compared with the Nymphalidae proper. 
Unless proof can be offered that the pattern of neuration has been 
here secondarily acquired, we must class the Nemeobiidae with this 
group of the Hesperiades, the Pieri-Nymphalidae. The Lycaeni- 
Hesperiadae meet upon a common distinctive wing-pattern ; the 
Lycaenidae differ in the main by the reduction of the radial 
branches. The character separating the Theclinae and the 
Lycaeninae lies in the degree of absorption of vein IV, by the 
Radius, the typical ‘ Blues’ being the more generalised group. The 
value I would give the Papilionides in classification is that of a 
super-family. Whether Dr Dyar can show us any character in the 
position of the larval tubercles to aid us here is not yet ascertained. 
The Hesperiades divide into two groups, having a higher value than 
that possessed by the modern ‘family’ idea. I call them simply 
the Pieri-Nymphalidae and Lycaeni-Hesperidae. Notwithstanding 












1898 


the 
cor 
hav 
pla: 
to 

— 
lac 
het 
of | 
vei 
ha’ 
ha 


no 


th 


— Oo 


ww eee FF SS -a @ 


1898) CLASSIFICATION OF THE DAY BUTTERFLIES 97 


the independent specialisations of the other body parts, the retained 
common features of neuration seem to show that the two series 
have a common phylogeny, and that their ancient progenitors, dis- 
playing no such disparities in head, feet, and antennae, as we find 
to separate them to-day, flew together over unremembered pastures 
—consanguineous. The ‘Least Skipper,’ Ancyloxypha numitor, 
lacking the recurved hooks to the tips of the antennae, may help us 
here, as this little butterfly has aided us to see the inapplicability 
of such a great term as ‘Grypocera,’ Since the furcations of the 
veins are the result of absorptions, those species, for instance, 
having a long bifurcation of III, with III, (ie. Charazes) cannot 
have been thrown off by forms in which the fork is short, as is 
now the case with the mass of holarctic Nymphalids in which the 
absorption is in an advanced condition. The long forks precede 
the short. To find relatives of Charaxes, forms in which the long 
furcation is likewise retained, we have even to go to South America, 
to butterflies like Hypna clytemnestra and Consul hippona. The 
general condition of the neuration in Charaxes iason, is a nearest 
approach to that we find in the separated veins of the Hesperiadae. 

Now, it may be assumed, that in former geological periods the 
grouping of the butterflies was laxer than it is to-day, and, therefore, 
that many of the family groups we seem now able to separate, more 
or less clearly, were probably at one time so interconnected, by 
forms which have since dropped out, that their separation was not 
possible. Or, the characters we now apprehend had not then 
assumed their apparent importance and fixity. At that time the 
ancestors of the brush-footed butterflies may well have been con- 
nected with the main line of the six-footed butterflies, and possibly 
intermediate grades, showing also the more or less gradual acquire- 
ment of brush-footed character, may well have existed, since even 
now there is no uniformity in the exhibition of the aborted front 
feet. From small and specialised groups we can hardly expect the 
birth of such a feature, rather from large assemblages seeking fresh 
advantages, thus with a proneness to change, and already presenting 
a wide range of other structural modification. Such an assemblage 
may have existed in the ancestors of the Pieridae, since we have 
here the testimony of Leptidia to make it probable. The abyss 
separating Leptidia from the rest of the ‘ Whites’ is profound, and 
this butterfly (Zeucophasia sinapis) appears now as an isolated and 
probably relatively specialised survivor of what was possibly once a 
more or less extended group of the Pierids. So different is it, that 
Leptidia is excluded under Comstock’s definition of the Pieridae 
(Manual, 375) so that either the diagnosis must be changed or the 
genus must form a new family. In the Papilionides vein IV, is 
central or cubital; in the Hesperiades it is central or radial, except 
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apparently in Leptidia, where it is central on fore and cubital on 
hind wings, affording a parallel with Papilio, Otherwise the neura- 
tion of Leptidia is so alien to the rest of the ‘ Whites’ as even to 
recall that of Macroglossa, It is thus a distinguishing character of 
the Pieridae that they offer a wide range of character, making them 
difficult to diagnose and giving the group a certain incongruity, 
The Pierids, then, may reasonably represent the matrix from which 
the brush-footed type has formerly emerged. The practical identity, 
in main features, of the wings of the Pieridae, Agapetidae, Heli- 
conidae, and Limnadidae assists this conclusion. The inequality of 
the specialisations makes a linear sequence very difficult to defend 
the nearer the groups or forms come together. 

Since I believe that we must regard the three-branched Pontia 
butterflies as a more modern and probably direct development from 
the Anthocharini, which have a five-branched radius, it may be that 
sometimes, at least, the loss of orange or yellow tints and the substi- 
tution of white may be looked upon as a specialisation. There 
remain the five-branched Amnthocharis species which want the 
orange colour. But these are also more specialised than Zuchloe ; 
in these a movement of III, has taken place, carrying it at length 
beyond the cross-vein and cell. A tendency is thus indicated, 
prevented from equal step by the special causes determining 
colour and pattern. Somewhat similarly we find in the ‘ Large 
Cabbage White’ a three-branched radius and in Pieris rapae a 
four-branched. Thus, in the more modern Mancipium brassicae, 
the specialisation of the radius would also be accompanied by a 
greater extent of white colour on the upper surface. On 
another separate line of immediate descent we have the North 
American Nathalis vole with a three-branched radius and its more 
generalised ally, Hwrema delia with a four-branched radius. Here 
I find the yellow colour also to fade in the line of specialisation, 
although it does not become white; but the rosy fringes of 
Eurema have aiso gone and there is less black on the wing 
of Nathalis. There is perhaps not sufficient evidence amassed, 
since no dependence can be placed upon the assumed relationship of 
forms in literature where the specialisations of the wings have not 
been minutely studied, but what I have gathered points in the 
direction that increasing pallidity runs parallel with specialisation, 
and is developed independently on the generic phylogenetic lines. 
This is clearly the case with the Parnassiidae, where I find the white 
forms to be the most specialised. Roughly speaking, we might say 
that the butterflies tend to losing colour. I may add here that the 
examples of almost certainly direct descent, cited in the foregoing 
paragraph, bear out the secondary nature of the reduction of the 
radial branches, already mentioned and also pointed out by me in 
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the case of the Attacinae (1.c. 30, 31), and that we are not warranted 
in using this character alone for associative purposes. 

In offering, in this paper, a reading of the facts presented by the 
study of the structure of butterfly wings, I have tried to give a fresh 
turn to the subject and to supply a firmer basis for classification. 
And while the results I have reached can find in this place only a 
partial application, and, indeed, while the neuration itself may not 
ultimately in every case give clearly the clue to phylogeny, yet the 
facts brought forward here cannot be disregarded in any system 
purporting to arrange the butterflies according to a probable blood 
relationship. 


A. RADCLIFFE GROTE, 
RoEMER Museum, HILDESHEIM. 


EXPLANATION OF PLATE Il. 
The figures are obtained by photographic process, 
III= Radial veins ; IV = Median veins ; V=Cubital veins. 


Pararge aegeria. Type of sub-family and genus, Size 14/1. Attention is 
called to position of cross-vein on secondaries, where vein IVs has effected 
junction with cubital system as in the Nymphalidae, also relatively great 
absorption of IT and III at base. 

Fic. 10. Erebia ligea. Type of genus of Agapetinae. Size 14/1. Compare condition 
of cross-vein of secondaries, typical of sub-family, the same as in Pieridae, 
Heliconidae, Limnadidae, where vein IVs still leaves cross-vein. 

Fic. 11. Oeneis aello, Size 14/1. Introduced to show its generalised character ; cells 
strongly closed, absorption of II by III at base only partial as in Zrebia, 
which it most resembles. Compare text. 


Fic. 12, Libythea celtis, Type of genus and family. Size 2/1. -_ text. 


Fig. 13. Riodina lysippus. pe of genus and — Size 2/1. Compare this with 
figures of Lpeneet Seapeteien and — with Thecla given here. Note 
that pattern of wing is same and the main difference is displayed by the 
reduction of radial branches in which the Riodinidae are equalled by the 
Zephyrini and beaten by the Theclini. Note retention of vein I on hind- 
wings, which has become absorbed in the Lycaenidae and Hesperiadae. 

- Thecla spini. Type of genus and sub-family. Size 2/1. Compare above. 

. Lycaena endymion. Considered by Scudder type of genus and family. Attend 
to four-branched radius, IV; not joined to radius, its base between junction 
of punctated degenerate cross-vein and radius being morphologically part of 
cross-vein. 

. Rusticus argus. Type of genus. Size 2/1. This common ‘Blue’ differs a 
little from Lycaena in the position and condition of vein IV. 

- Pamphila palaemon. Type of genus and sub-family. Size 2/1. Note absence 
of costal vein on forewings and presence of VIII. 

. Plathesperia (olim Eantis,vel Achylodes) busiris, Cram. sp. Type of genus. 
Primary wing. Size 1/1. Introduced here to show more clearly the 
typical hesperid pattern. Compare with Hesperia malvae, 
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II 


The Geographical Distribution of the Actiniaria 
of Jamaica 


S bearing in some measure upon the question of a former 
connection between the Pacific and Atlantic Oceans across 
Central America, referred to in the September and October numbers 
of Natural Science, it may be of interest to give the results already 
obtained from a comparison of the Actiniaria occurring around the 
island of Jamaica with those met with elsewhere. Collections made 
at but a few localities, and from only shallow water, have yielded 
at least thirty-four species. With the exception of Palythoa mam- 
millosa (Ellis & Sol.), none of these have been previously recorded 
from the island. 

P. mammillosa is of peculiar local interest, in that it was obtained 
so long ago as 1687 by Sir Hans Sloane, when, as physician in 
the service of the Duke of Manchester, he visited Jamaica. It is 
roughly represented in his “ Voyage” (07), with the imposing title of 
Lapidis Astroitidis sive stellaris primordia; an excellent figure is 
also given by Ellis and Solander. Sloane’s specimens were deposited 
in the British Museum, presumably along with his other collections, 
which went to form the nucleus of that institution. 

The general Actinological features of the West Indies have long 
been known from the researches of Messrs Duchassaing and Miche- 
lotti (60, ’66). These authors, however, confined their attention 
mostly to Guadaloupe, St Thomas, and two or three other islands of 
the Lesser Antilles ; and it has now become necessary to re-examine 
their types and determinations in order that they may be placed in 
the more modern systems of classification, founded upon a combina- 
tion of external and anatomical characters. Within the last few 
years valuable researches of such a nature have been conducted by 
Professor J. P. McMurrich upon the Anemones of the Bahamas and 
the Bermudas (’89, 89a, ’96). 

Coming, as Jamaica does, somewhat midway between the islands 
studied by these workers, we are now in a position to compare the 
Actinian fauna of practically the whole Caribbean area, and as far 
north as the Bermudas. The result of such a comparison is to 
demonstrate a striking similarity throughout. Of the ten Bermudan 
species described by McMurrich, at least seven are found to be 
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represented in the West Indian area, “sufficient to show that the 
Actinian fauna of the Bermudas has been derived from that of the 
West Indies” (’89a, p. 125). With two or three exceptions, all 
of the eighteen representatives which the same author describes 
from the Bahamas have now been found in Jamaica; while of the 
thirty-four species from the latter island, only nine—and of these 
one or two are doubtful—are not mentioned by Duchassaing and 
Michelotti from the southern extremity of the area under con- 
sideration. 

Without any further detail, this brief summary is amply suffi- 
cient to show that a common origin must be assigned to the assem- 
blage of Actiniae in the whole Caribbean region, including in this 
the Bahamas and the Bermudas. This is, however, what might 
certainly be expected considering the chain-like continuity of the 
islands, and the fact that practically the same currents pass along 
them all. 

Turning now to comparisons with localities more distant some 
interesting results are obtained; though, owing to the lack of 
much information from even large areas, they are necessarily very 
incomplete. Most northern species are well known. In addition 
to these Professor Verrill (’96) has described a number of forms 
from the Pacific border of Central and South America ; Ehrenberg 
(34) and Klunzinger (77) have made known those of the Red 
Sea; while Professor Haddon (’93 and ’96) and Mr W. Saville- 
Kent (93) have made us acquainted with abundant Australian and 
Papuan representatives. 

In the sub-tribe Actininae most of the genera of the large 
families Sagartidae and Bunodidae appear world-wide in their 
distribution, though Aiptasia and Bunodes, so common in the North 
Atlantic, are rarely mentioned from the Southern seas. The 
Antheadae and Dendromelidae are more restricted to warmer 
parts, Condylactis and Actinioides* occurring in the Caribbean and 
Australian regions, as is also the case with the genus Lebrunea.? 

The Aliciidae (97), likewise limited to more tropical seas, 
appear in some ways to connect the Mediterranean with the Carib- 
bean, Pacific, and Australian areas. Its genus Bunodeopsis is at 
present known only from Naples and Jamaica, but Alicia has 
specific representatives in the Mediterranean, at Madeira, Panama, 
Peru, Fiji, and Torres Straits. 

Taking the sub-tribe Stichodactylinae, the genus Corynactis is 


1 The West Indian Anthopleura pallida, D. and M., will, I find, have to be trans- 
ferred to the genus Actinioides, 

2 Haddon states that his Viatrix cincta is allied to Hoplophoria coralligens, H. V. 
Wilson. This latter I have lately been able to demonstrate is certainly a Lebrunea, 
and it is likely the Torres Straits specimen will turn out to be the same. ‘Ihe other 
West Indian species is the remarkable L. neglecta, D. and M. 











102 NATURAL SCIENCE (February 


evidently cosmopolitan,’ with characters presenting but little varia- 
tion. The families Discosomidae, Rhodactidae, and Phymanthidae 
ar .+ represented in the North Atlantic,? except in the Caribbean 
area; and while some of the species occurring there are very similar 
to examples from the Red Sea and Australia, others exhibit im- 
portant differences. The recent recovery in Jamaican waters of the 
Actinoporus elegans, of Duchassaing, enables me to assert that it 
bears no close relationship to the British Awreliania, as was sup- 
posed by Andres. Its anatomical structure shows it will probably 
necessitate the erection of a new family. 

One important distinction between the Actiniae of the eastern 
and the western hemispheres can now be made in regard to the 
Thalassianthidae, Cryptodendridae, and Phymanthidae, families with 
arborescent or warted tentacles. So far as known, American 
waters are devoid of genera such as Heterodactyla, Thalassianthus, 
Megalactis, and Actinodendron, all bearing more or less com- 
plicated branching tentacles, while they are characteristic Indo- 
Pacific types. The only West Indian species with well developed 
arborescent organs is Lebrunea neglecta, and these are columnar not 
tentacular in their origin; the frondose areas of the Phyllactidae, at 
one time regarded as tubercular and papillose tentacles, have been 
rightly compared by McMurrich with the acrorhagi of the Bunodidae, 
and are therefore also columnar. 

Comparing the polyps of one area with those of the other the 
gradation from the simple to the complex tentacle can be traced in 
several genera and families. It is well illustrated by the genus 
Phymanthus. The West Indian P. crucifer has mere simple or bilobed 
tubercles along the oro-lateral aspect of its tentacles; indeed, as I 
have frequently found among the abundance of specimens at the 
Port Royal Cays, even these may be entirely absent, or individuals 
may be obtained representing all conditions in their numerical de- 
velopment. The tentacles of P. loligo, of the Red Sea, on the other 
hand, present us with all stages from a mere tubercular to a dendritic 
condition ; while the so-called disc tentacles may be also branched, a 
condition which never occurs in the Western species. What may 
be regarded as the final stage of the series is exhibited by P. 
mucosus from Torres Straits, where Haddon found the lateral ap- 
pendages to be even more dendritic than in P. loligo, The mar- 
ginal and disc tentacles of the Caribbean Rhodactis Sancti-Thomae 
should be similarly compared with the irregularly palmate or 


1 Draytonia myrcia, D. and M., now obtained in Jamaica, has proved itself to be a 
Corynactis. 

* Dr O. Carlgren, in his ‘‘ Nordische Actinien,” mentions no Stichodactylinae nor 
any Zoanthidae. 

* Kwietniewski has just described a Thalassianthus and a new genus of Discosomidae 
from Ternate, one of the Moluccas Isles. 
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pinnatifid forms in the Australian R. howesit; or even with the 
still further exaggerated condition met with in Crambractis arabica 
of the Red Sea, and in Sarcophianthus sertus from New Ireland. 
The vesicle-like nodulated tentacles of the West Indian genus 
Actinoporus may in a like manner probably be regarded as a stage 
towards the complication found in Cryptodendron of the Indian 
Ocean. It may be further noted that the majority of the Discosomae 
of the Australian area are more gigantic than those of the Carib- 
bean, and present tentacular differences. 

From these examples it is manifest that the conditions favour- 
able for the production of Actinian complexity of form have been 
better realized in the Australian and Red Seas than in Antillean 
waters. 

Of the Zoanthidae, Haddon has remarked that, “so far as our 
knowledge at present extends, the Macrocneminae [ Zpizoanthus, 
Parazoanthus| alone are represented in the North Atlantic, although 
they are world wide in distribution.” This is in strong contrast 
with the Caribbean area, where, excepting Sphenopus, all the 
genera of the other sub-family, the Brachycneminae,—Zoanthus, 
Tsaurus, Gemmaria, and Palythoa—occur in the greatest abundance, 
the first and last especially covering enormous patches of rock in 
shallow water. Similarly in the Pacific and Indian Oceans the 
Zoanthidae appear to be numerously represented, often by examples 
not greatly differing from the Western species.” 

From his examination of the Bahaman forms Professor 
MecMurrich was struck with the resemblance which the Actini- 
arian fauna of those islands presents to that of the Pacific, and 
its decided difference from that of the eastern coast of America, and, 
as shown above, the Bahaman species closely correspond with those 
of the more southern West Indian Islands. So far as the 
Actiniaria are concerned McMurrich (’89, p. 69) defines two 
great areas of distribution: “the Indo-Pacific, including the Indian 
and Pacific Oceans and the seas connected with them, such as the 
Red Sea; and the Atlantic, including in this the Mediterranean.” 
His important conclusion is, however, that the Caribbean region of 
the Atlantic should be separated from the Atlantic region and 
united with the Indo-Pacific. Subsequent investigations carried out 
in other areas, particularly those at Torres Straits and on the Barrier 
teef of Australia, serve but to emphasise this twofold division. But 
to my mind, a further distinction must be made between the Caribbeo- 
Pacific area and the Indo-Pacific, mainly in regard to the genera 


1 A Gemmaria has since been obtained from the Canary Islands (’96). 

2 It is indeed difficult to distinguish by any external or anatomical character Jsawrus 
asymmetricus, H. and S., of Torres Straits from the West Indian J. tuberculatus, 
— The close similarity of the species of Zoanthus and Palythoa is also well 
nown. 
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with branching and arborescent tentacles; these, as already shown, 
being absent in the former, but prevalent in the latter. 

As yet we know very little of the Actinology of the South 
Atlantic, that is, along the West Coast of Africa and the East Coast 
of South America. Collections from these parts and the intervening 
islands are great desiderata. 

The present state of our knowledge with regard to the geo- 
graphical distribution of the most important groups of the Actini- 
aria appears to be best summarised as follows :— 

(1) North Atlantic Region. — Abundance of Sagartidae and 
Bunodidae; practical absence of Stichodactylinae and Zoantheae, 
except Macrocneminae. 

(2) Caribbeo-Pacific Region —Numerous Sagartidae and Buno- 
didae ;1 most of the Stichodactylinae and all Zoantheae; absence of 
Thalassianthidae and Cryptodendridae. 

(3) Indo-Pacific Region Fewer Sagartidae and Bunodidae; 
numerous Zoantheae, Stichodactylinae, and especially Thalassianthidae 
and Cryptodendridae. 


Descending to greater detail in connection with the second 
region we find that several of the Jamaican species are of importance 
on account of their direct resemblance to others occurring on the 
more immediate Pacific border of America. I have lately found 
Sagartia nivea (Lesson, non Gosse, 1860)? in some abundance on 
mangrove roots in Kingston Harbour, while the only other known 
localities are Paita and Callao, Peru. A new Jamaican Epizoanthus, 
living on Pinna shells, can scarcely be distinguished from Z. humilis, 
Verr., occurring at Panama. The genus Asteractis has known repre- 
sentatives only at Panama and Jamaica. Also with many others of 
the species given by Verrill from around Panama and Peru, there is 
not the slightest doubt that when they come to be more thoroughly 
and anatomically examined they will be found to show a closer agree- 
ment with Caribbean forms than a present comparison will permit. 
The West Indian Actiniaria, as was first.demonstrated by McMurrich 
on more general grounds, undoubtedly offer in detail additional 
evidence in favour of a past communication between the Atlantic 
and Pacific Oceans across what is now the Isthmus of Panama. 
This conclusion but supports the results already arrived at by in- 
vestigators in other groups; by Dr Giinther from his study of the 
fishes; by various workers on the marine Mollusca, the Crustacea, 
and the Holothurians. While, as the pages of Natural Science have 
revealed for some time back, the continuity or discontinuity of the 
two Americas appears to be necessary for the solution of many of 

1 Jamaican waters contain at least seven species of Sagartids, and four Bunodidae. 


? Histological examination shows that it will have to be removed from its present 
genus. 
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the problems bearing upon the migrations of the terrestrial mammals 
of Cretaceous and Tertiary times. Professor R. T, Hill, of the American 
Geological Survey, is at present engaged upon a comparative study 
in the field of the geology of the various West Indian Islands and 
that of the mainland; his results in this connection will be awaited 
with interest. 


Although the Caribbeo-Pacific region is so distinct in its 
general facies, suggestions are not wanting of an admixture of certain 
Mediterranean forms. Previously known from the latter locality by 
only a single species, the genus Bunodeopsis has now been increased 
by two closely allied forms discovered in Jamaica. Living as the 
polyps do, attached to the leaves of marine plants such as Posidonia, 
Zostera, Thalassia, and Ruppia, which are often uprooted and float 
long distances, we can readily conceive of their travelling along with 
the equatorial currents from the one continent to the other. On 
such an explanation we may expect to find similar species around 
islands which, like Madeira and the Canaries, lie in the course of 
these currents. The occurrence of the allied genus Alicia in the 
Mediterranean, at Madeira, and at Panama, as well as at Fiji and 
Torres Straits, may perhaps be accounted for in some such way." 

Such instances must probably be looked upon as dependent on 
peculiar or accidental circumstances and not as interfering with the 
broad distinctions already laid down. J. E. DUERDEN. 
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1Mr J. Y. Johnson states that 4. mirabilis frequently changed its position in con- 
finement and may even float base upwards. Its vesicles also would assist it in floating. 
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III 


The Authenticity of Plateau Implements 


I 


HE paper of Mr W. Cunnington in the November issue of 

Natural Science calls for a reply. Perhaps it is all the 

more interesting because it is a recantation of former belief, and 

as some of us still retain the belief which Mr Cunnington has 

abandoned, it may not be out of place for one who was able to be 

of some use to Sir Joseph Prestwich to take up the gauntlet which 
Mr Cunnington has thrown down. 

I must confess at starting that I do not understand what Mr 
Cunnington means by a silicious deposit on the surface of the 
ochreous flints. Some hundreds of these have passed through 
my hands, and I have never observed any such deposit. What 
Sir Joseph Prestwich did notice was that, “ owing to a molecular 
change of the surface, the flint has sometimes assumed the white 
colour and glazed aspect (patina) of porcelain.” + 

The origin of the patination of flints has been frequently dis- 
cussed, and as the conditions necessary for its formation obtain 
upon the plateau, the existence of this feature does not invalidate 
the claim to human work; but when it~is borne in mind how 
much more readily patination takes place upon a sharp man-struck 
facet, it points rather the other way. 

But, even if deposits of silica were proved to exist on the 
flints, this might be a matter of interest to the mineralogist, but 
cannot affect the question of the human workmanship of some of 
the flints, which stands on its own merits. 

As for the difference in size of the flakes removed from the 
plateau flints, they can be easily paralleled in any collection of 
Neolithic flints of the same general appearance and age. From 
Cockerhurst, ¢.g., from some of the larger neoliths, the flakes are 
quite Brobdignagian, and from others contrastedly Liliputian. 
Here, at all events, there is no question of ice-action. 

Nor can the existence of striae, glacial or otherwise, prove or 
disprove the human workmanship of the bulbed flakes over which 
they pass. 

Mr Cunnington states (p. 332) that “there are no known 


1 Prestwich, ‘‘Controverted Questions in Geology,” p. 61. 
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instances in which the flint has been artificially flaked into the 
form of a weapon.” This, of course, is incorrect (vide Natural 
Science, vol. iv. pp. 261 to 265). Here also (see accompanying 
Plates) are two instances in which the form is a very passable, 
rough spear-head, allowing for the blunting of the edges by abrasion 
in a river channel. No. 18 is from the plateau at Sepham Heath. 
No. 19 is from Broom Ballast Hole, Devon. No. 20 is a similarly 
worked neolith from Preston Farm, Shoreham. The Broom imple- 
ment is of chert, much abraded evidently in a stream. No. 44 is 
put in for contrast. 

Mr Cunnington again states (p. 332) that “why Eolithic man 
should have worked only on one surface of the stone is not ex- 
plained.” In general perhaps he did, but always he did not. 
Nos. 7 to 14 are a series of drills or ‘ rimers,’ which, commencing 
with Eolithic man, pass on to Neolithic forms, and find their con- 
summation in the nineteenth century engineer’s bit. In all these 
specimens the surface of the flint is worked in one direction on one 
side of the point, and in the opposite direction on the other side, so 
that, in boring, the cutting edges of each side of the point follow 
each other exactly as the cutting edges of an engineer's bit do. 
Nos. 7 to 11 are eoliths. Nos. 12 to 14 are neoliths, These 
also occur, of chert, at Broom, Devon. 

Again, Mr Cunnington says, “if the flints were worked, used, 
and then thrown down again, we should expect them to be widely 
scattered.” So they are. In addition to the classical localities of 
Mr Benjamin Harrison, and also of Messrs W. J. Lewis Abbott, de 
Barri Crawshay, Montgomery Bell, H. Lewis and A. 8. Kennard, I 
append a list of places at which I have found worked flints and 
chert of the plateau types :-— 

Above 600 feet contour line, Stockham Wood and Sepham 
Heath; above 500 feet contour, Shepherd’s Barn, Preston Hill, 
Great Northfield, Goodberry Farm, Well Hill, Halstead, Borstal 
Hill, all in Kent; above 450 feet, Cockerhurst (Kent) and near 
Amersham, Bucks. Derived specimens, in valley gravels or on 
surface, Rampisham (Wilts), Micheldever (Hants), Broom (Devon), 
Jumper’s Heath and Bromwich (Hants), Aylesford and Stud Hill 
(Kent), Cadamy’s Pit and Railway Cutting, Wells, Norfolk, Mau- 
tort and St Riquier, near Abbeville, and St Acheul, near Amiens. 
The character of these implements, wherever found, is of the same 
primitive type as Mr B. Harrison’s South Ash and other specimens. 

Those found on the plateaux are in patches of old praepalaeo- 
lithic high level river gravels left isolated and discontinuous by 
later earth-sculpture. 

Mr Cunnington objects to the uselessness of the shapes into 
which they have been made. I think that if Mr Cunnington had 
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read Professor Prestwich’s last words upon the subject,’ he would 
have found his objections answered. It is candidly admitted that 
the uses of some forms have not been explained, but it merely begs 
the question to assert that their forms are useless. Mr W. J, 
Lewis Abbott points out that the same argument might be raised 
against the exquisitely worked trapezoidal forms from the Hastings 
kitchen midden, the valley of the Meuse and elsewhere. 

The question of the authenticity of workmanship is sub- 
stantiated by the parallelism of the chipping round the edges. 
It is simply impossible that the mere blind and unintelligent 
natural forces (1) of contusion in a torrent, or (2) crushing under 
ice could have produced that parallelism, often taking a flake off 
nowhere else, and at the same time giving rise to a well-defined 
outline. So that, although we may not be able to explain the use 
of each and every eolith, they group themselves into certain well- 
defined classes, which are as certainly not any more the result 
of chance contusion or ice-pressure than the parallelism of the 
chipping. 

But are the plateau implements of useless forms? In many 
instances, at least, we can be certain that they are not. 

(a) Squared skin-scrapers. Sve Prestwich, “Controv. Ques- 
tions,” plate i. No.1. This specimen is in the Prestwich collection, 
British Museum, and is squared on three sides. So are specimens 
Nos. 15 to 17. No. 16 is from the 1894 pit, near Bat’s Corner, 
and was taken out by me in presence of Mr. B. Harrison and three 
other men, December 23rd, 1894, from the bed of plateau gravel. 
These squared scrapers, Professor H. G. Seeley suggested to Professor 
Prestwich, are analogous to the square wooden skin-scrapers formerly 
used by tanners, who now use a wooden-backed steel one. I have 
verified these facts by a visit to Mr Barrow’s tannery, Red Hill, 
Surrey. These eoliths are also similar to the square metal scraper 
still used by carpenters. Eolithic man, like the modern tanner, 
only used the long straight edge, and 4t was unnecessary to dress 
the fourth side at all. Eolithic men also used a blunt scraper, as 
the modern tanner and carpenter do. 

(b) Drills or rimers. (Vide ante.) 

(c) Hammers, ice-crushers, bone-breakers. Specimens 1 to 
5 are eolithic. No. 6 is a neolith from Castle Farm, Shoreham. 
No. 5 I took out of the plateau gravel bed, Bat’s Corner, on the 
same occasion as mentioned above. 

(d) Flakers. Eolithic specimens 41 to 43 all from the chalk 
plateau. No. 41 has a greenish polish on its flaked edge similar to 
No. 21. No. 43 is partly bleached. 

(e) Gouge. Eolithic specimen No. 39 (vide Journ, Anthrop. 


1 «* Controverted Questions,” pp. 69, 70. 
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Institute, vol. xxi. pl. 20, No. 6), from Shepherd’s Barn, analogous 
with neolithic gouge No. 40, from Pakefield. 

(f) Ovoidal and accepted forms. (Not figured.) 

(g) Round scrapers. Nos. 21 to 23 are eolithic; 24 and 25 
neolithic. A triangular steel scraper, with wooden handle, with 
three slightly convex scraping edges, used to be in vogue thirty 
years ago (and probably is still) among painters and boat-builders. 

(h) Bone needle-makers. Mr W. J. Lewis Abbott first 
explained these puzzling forms. Eolithic specimens are Nos. 
32 to 36; 37 is a neolith; No. 38 modern Red Indian, certainly 
chipped into shape, though whether actually used for needle-making 
is uncertain. 

(k) Stick and sapling scrapers. These small characteristic 
hollow scrapers are all eolithic, Nos. 25 to 31. 

Mr Cunnington (p. 332) again says: “There are millions of 
flints, and it is not surprising that a large number occur in which 
the shape resembles palaeolithic implements.” Sir Joseph Prestwich 
used to say that it would be such that primitive man would use, 
and instanced (on Professor Leidy’s authority) that the North Ameri- 
can Indians, on occasion, would take up and use unworked the first 
stone that suited their purpose. (See also Prestwich, “ Controv. 
Questions,” p. 69, on Pashoas.) 

As to the immense number of eoliths, this need cause no more 
surprise than the vast number of palaeoliths found at Broom Ballast 
Hole, Bournemouth, or Abbeville. Last August, near Lowestoft, 
from one field, in about six visits I procured over 700 neolithic 
implements and flakes, and doubtless left thousands behind. Sup- 
posing a line of drainage to be formed in the field by a stream, all 
these, if undisturbed by man, would eventually find their way into 
the water channel, and if the water supply were subsequently cut 
off, would be gradually covered up by rain wash, to be dug up by 
some future anthropologist as an evidence of man’s occupation. 
This is exactly what has happened at Bat’s Corner and other places 
on the plateau of the North Downs. The pits were not dug hap- 
hazard, but a depression was selected on geological evidence on a 
spot that presented evidence of being an ancient line of river erosion, 
and it was here that the masses of ochreous flints and flakes were 
discovered exactly as geologists expected. The sides of that ancient 
Wealden river valley were long ago denuded, and only its bottom 
left. But it furnishes evidence of a people whose existence would 
have been unsuspected by many, but for Mr B. Harrison’s earnest 
labours, interpreted by Sir Joseph Prestwich, Mr. W. J. Lewis 
Abbott and others. The same evidence is available on the southern 
half of the Weald. 

Assuming for the moment that the natural forces of ice-pressure 
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in frozen gravel produced the chipping on the edges of the plateau. 
flints, we must all, I think, agree that those blind, natural forces 
show marked intelligence in (1) producing parallel flaking; (2) 
making tools similar to neolithic needle-makers and other hollow 
scrapers ; (3) squared scrapers of flint (and of other materials), such 
as carpenters and tanners use; (4) flints worked on both sides of 
a point in opposite directions, so as to simulate the action of a 
modern steel engineer’s bit; and (5) dress the stone in such a way 
that they performed these functions in the best manner and wore 
the largest possible time. No wonder that most of us still spell 
these “intelligent, blind forces” of ice-pressure in a simpler and 
more exact way in three letters—viz., MAN. 
R. ASHINGTON BULLEN. 


LIST OF SPECIMENS FIGURED (Plates IV.-VII.). 
[N=neolith ; D=derived] 


Hammers 


. Bower Lane, Kent, above 400 ft. contour. 
. Mautort, near Abbeville. 

3. Halstead, Kent, 500 ft. contour. 
. Well Hill, Kent, 500 ft. do. 

5. Bat’s Corner Pit, 600 ft. 

6. Castle Farm, Shoreham, Kent (N). 


Drills or rimers 


. Shepherd’s Barn, Shoreham, 500 ft. contour. 
. Preston Hill, Do., do. 
. Cockerhurst, Do., do. 
. Aylesford, Kent (D). 
. Otford Gravel Pit, Kent (D). 
2. Walton Heath, Surrey (N). 
. Cockerhurst, Kent (N). 
. Lemsford Vicarage, Herts (N). 


Squared skin-scrapers 


5. Shepherd’s Barn, Shoreham, Kent, 500 ft. contour. 
. Bat’s Corner Pit, Do., 600 ft. do. 
. Cockerhurst, Do., 450 ft.. do. 


Early form of spear 


. Sepham Heath, Shoreham, Kent, 600 ft. contour. 
. Broom Ballast Hole, Devon (D). 

. Preston Farm, Shoreham, Kent (N). 

. Chert Palaeolith, Broom, Devon. 


Round (convex) scrapers 


. Wells, Norfolk (D) ; railway metalled with gravel from deep cutting. 
22. Stockham Wood, Shoreham, Kent, 600 ft. contour. 

. Cockerhurst, Do., 450 ft. do. 

. Stockham Wood, Do., (N). 

. Oare Common, Dorset (N). 
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Stick and sapling (concave) scrapers 


. Jumper’s Heath, Christ Church (D). 

27. Near Amersham, Bucks, 400 ft. contour. 
. Hordwell Cliff, 60 ft. above sea. 
. Grange Pit, Hants (D). 


J } Aylesford Pit, Kent (D). 


Bone-needle-makers 
2. Preston Hill, Shoreham, Kent, 500 ft. contour. 
. Cockerhurst, Do., 450 ft. do. 
. Goodberry, near Do., 600 ft. do. 
. Grange Pit, Rowner, Hants (D). 
. St Acheul, near Amiens, France (D). 
7. Reigate, S. of L.G.S. Escarpment (N). 
. Sacramento Valley, Ga., U.S.A. (white quartz, Red Indian). 
Gouges 
. Shepherd’s Barn, 500 ft. contour. 
. Pakefield, Suffolk (N). 
Flaking tools 


41. Cockerhurst, 450 ft. contour. 
42. Jerkin’s Wood, Shoreham, 500 ft. contour. 
43. Cockerhurst, Do., 450ft. do. 


[N.B.—All except No. 1, front view, are much reduced. The Eoliths figured, 
except No. 22, passed through Sir Joseph Prestwich’s hands and were approved 
by him.] 


II 


HEN at a meeting of the British Association an Indian officer 
suggested that the plateau tools had been brought into 
their present forms by ice action, it provided a subject for merriment, 
as things sometimes do at those mixed meetings. But not even the 
bitterest opposers of the human origin of these things, who would 
gladly have welcomed any word that could have been urged against 
them with the slightest resemblance to reason, considered the idea as 
worthy of a moment’s serious consideration. | When, however, after 
a lapse of a few years it is again revived by one like Mr W. 
Cunnington, whose earlier labours command our admiration, the case 
becomes différent, and one can only regret that he should have 
descended into the arena so ill-armoured, and with no weapon save 
four small stones; and although he at times calls in chemistry, 
geology and mechanics to his aid, in every case they turn upon him, 
and it is at their hands he dies. But the most painful features of 
his paper are his lamentable errors in matters of fact. The case is 
so wrongly stated that almost every assertion can be met with a flat 
denial, and as one’s desire to be tender and respectful in this would 
draw out this article to undue length, I propose to confine myself to 
an examination of his main theory and its terms of statement. 
After reading his own interpretations into the characters pre- 
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sented by his four Rosetta stones, he says :—“ We therefore see that 
these plateau flints have been subjected to six different processes, all 
of which are undoubtedly natural, and which have left clearly 
recognisable traces” “ by which we can determine the relative dates 
of the various chippings of the flints which are affirmed to be the 
work of man.” Yet not one of these agencies ever did or could 
‘chip’ a flint in the sense used by prehistoric anthropologists. 
Without pointing out the discrepancies between the text and his 
own summary, but confining ourselves to the latter, we find a 
splitting of the flint into slabs and tablets, two silicious incrustings, 
a staining, one or two sets of glacial striae, but not one word about 
the very action which alone characterises man’s work. As to these 
Six or seven processes, one is tempted to say a word or two upon 
them. Firstly, the flints of the plateau drifts are neither ‘slabs’ 
nor ‘ tablets,’ they are of all shapes from rounded Eocene to hardly 
worn and sub-angular pebbles, differing but little from the mean of 
a score of Palaeolithic gravels. This presumed tabloid condition is 
brought about by a presumed ‘ Extreme Cold’; which, of course, is 
warmed into sunshine by the light of actual fact. We next have 
the extraordinary silicious depositions, which will doubtless surprise 
and amuse every chemist and petrologist of the day. What he here 
refers to is by no means clear to my mind. I do not know the 
Devizes specimen, but I have seen many scores of flints crushed and 
re-cemented in the Chalk, and have seen these after they had been 
reduced to pebbles in gravels, and so presume the Wiltshire 
specimen to be of Cretaceous age. Such re-cementing of crushed 
and fractured quartzites and agates is well known from the older 
rocks. I have frequently described them under the heading of 
faulted and brecciated agates, and have a large collection of them. 
I can confidently say that I have carefully examined, microscopically, 
the surface of the plateau flints, worked and unworked, for years, 
without seeing any trace of this brown- or white-washing. There are 
structures to which Mr Cunnington may refer, but their origin is so 
obviously different that one is afraid to credit an old observer with 
so great a mistake. Certainly the idea is altogether at variance with 
the researches made during the last generation upon the nature and 
properties of silica. As to the manner in which the flints were 
coloured, it must be admitted no great concession on Mr Cunning- 
ton’s part to allow that “the staining is no doubt due to ferruginous 
solutions,” and one would be tempted to ask, to what else should it 
be due, were it not for the fact that in the next sentence the iron is 
traced back to an earlier source in which the flints were once 
embedded ? 

As to the glacial striae, I fully endorse his opinions that 
specimens are abundant with striae, in no way distinguishable from 
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those found upon hard stones from glaciated districts. I have 
considerably over a hundredweight of glacially striated flints and 
implements ; these are often upon blocks off which several parallel 
flakes, five or six inches long, have been flaked, sometimes over 
bulbed flakes, six to eight inches long, and sometimes upon well- 
made implements. So that, while the striations show that the 
flaked surfaces antedate the conditions to which the implements 
have been subjected, they do not in any way militate against the 
human origin of striated worked flints. 

As to the action of blown sand. While such a process would 
have no weight either one way or the other in connection with the 
authenticity of plateau man, may I ask Mr Cunnington if he is not 
eonfounding this with patination? A closer study of desert pebbles 
and the Dewlish gravels might perhaps convince him that this 
is the case. We thus see that these postulated conditions have 
either no. existence at all, or have nothing to do with the authen- 
ticity of plateau man. 

Mr Cunnington next attacks the chippings which brought the 
flints into their present shape and condition. Unfortunately, in 
his descriptions he is a little ambiguous, and, so as to prevent 
myself falling into the same error, perhaps I may be allowed to 
define the sense in which I employ similar words to those used by 
my esteemed fellow-worker. By a flake I mean a piece of flint 
removed from a block by a free blow or percussion, moving or 
applied in a given direction. The place of actual contact of the 
power will be marked by a distinct point, which upon the flake is 
known as the bulb of percussion, and upon the block as the pit of 
percussion. Around this point a series of waves or ripplings may be 
observed, the shape and direction of which are subject to mathe- 
matical laws and the homogeneity of the ‘flaked’ substance. I 
may say that, given any two of these quantities, the third can be 
obtained mathematically. Such being the case, we have often— 
though by no means always—a crucial test for man’s work. The 
so-called frost pits arise in another way altogether; the action 
has many points in common with perlitic structure, but is too long 
a subject to digress into here. I have a collection of flints pitted 
into the shape of practically every type of implement. In other 
cases paleoliths are often pitted away, until only here and there 
are left traces of man’s flaking. Without entering into further de- 
scriptions, we may say that in a frost pit or a ‘pot lid’ there is no 
pit or bulb of percussion. Depending upon the unaltered and homo- 
geneous conditions of the flints, there are well-marked conchoidal rip- 
plings, not so uniform as those produced from a blow, often extremely 
excentric, but they originate at a point seen on the base of the pit, 
and not at the periphery of the flint, where a little single or double 
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isthmus will be seen rising as a little teat, with a corresponding 
depression upon the other part of the flint. For all these processes 
and structures I have more or less satisfactory names, which I hope 
some day to publish, but sufficient to say that this alone enables us 
to distinguish between frost pits and man’s flaking, a task very 
often by no means so easy at it might be imagined, especially as we 
have ‘starchy fissure’ and several other phenomena to add to the 
complexities of the case; and to these may be added crushings and 
batterings. 

It is, however, obvious that we should thoroughly under- 
stand all these processes, to be able to correctly decide in every 
case that may arise. I have recently described the secondary 
hall-mark of a man-made flake, the eraillwre but we need not be 
surprised at Mr Cunnington not referring to this, when we see how 
little he has made himself acquainted with the facts presented by 
the Plateauliths. But let us see how Mr Cunnington attacks the 
chippings of these things. His first argument is that it is often of 
different dates; he then proceeds to give evidence of this, and even 
tells us to what these were due. He says “the earliest fractures 
are the largest, as might be expected, since the conditions were the 
most vigorous. As the climate became milder the forces that acted 
on the flints became feebler, and the chips were therefore smaller.” 
Who would have thought that from the size of the flakes struck 
from a flint geologists would have been informed of such fluctuations 
of climate, about which nature has otherwise been perfectly silent ? 

It probably never occurred to Mr Cunnington that, supposing 
there had been a set of small flakes removed first, these would have 
all been obliterated by the removal of subsequent larger flakes; and 
that supposing a flint in the first case were to be a fairly large one, 
with a set of small flakings first, and then a very large flake were 
removed, that upon that removed large flake the small chippings 
would not be the newer, but the older. But I fear all readers of 
Natural Science will have seen this is the logic unfortunately em- 
ployed all through this article. His next great objection is that 
the chippings are of various ages. First of all, let me say at once 
he has not, nor can he show this to be the case, with more than a 
fair proportion of plateau specimens, and not upon one of them 
unless his opponent accepts his grounds upon which he estimates 
the dates. He then urges the fatality of the three or four different 
ages of chipping to the work being of human origin. Surely Mr 
Cunnington has seen specimens of boldly worked Palaeoliths re- 
worked and polished by Neolithic man, and again subsequently 
re-chipped. I suppose he would tell us the broad flakings were the 
result of rigorous cold, the polishing due to a glacial excursion, by 


1 Natural Science, vol. x. pp. 89 to 98. 
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which stones do get smoothed, and the smaller re-chippings to a 
‘milder’ climate. When he attacks the features presented by the 
chipping one is quite pained. He says :— 

(a) “The chipping is limited to the edges of the slabs.” This 
is utterly false. 

() “ There is no known instance in which the flint has been 
artificially flaked into the form of a weapon.” This is equally in- 
correct. I have numbers. 

(ce) The asserted human workmanship is limited to the chipping 
of the edges of naturally shaped flints. This is equally untrue. I 
have numbers of bulbed flakes which have been worked into shape, 
and many bearing an éraillure. 

(d) The chipping being confined to one side of the flint is 
also misleading and incorrect, and only holds good in some types. 
Others are worked on both sides and pass up insensibly through a 
very extensive group I have called the transitional forms, when we 
have Plateau outlines with work essentially Palaeolithic. It is when 
we come to the causes which produced these chippings that we are 
most astounded. The first postulate is that “the chipping was due to 
some pressure which acted more or less at right angles to the surface 
of the flint.” Surely Mr Cunnington can never have read anything 
that has been written on this point. Let him try the experiment, 
and when he can strike off a flake by a right-angled blow, let him 
show us how he does it. The next hypothesis is that the flakes 
were thus removed under glacial conditions. Here, fortunately, we 
pass from matters of mere conjecture to one to which we can 
appeal to nature herself. But, firstly, we may ask, do the four sets 
of chippings, separated by long intervals, represent four great glacial 
periods ? According to the various postulates they do. Secondly, 
can he give us any method by which we can distinguish the 
chippings of plateauliths from the palaeoliths? Before me are 
specimens bearing the old Plateau work and subsequent Paleolithic 
and Neolithic work. As these are all mathematically similar, are we 
to add yet another three or four glacial periods? But why raise 
matters of conjecture when we have nature herself to appeal to ? 
We have our glacial deposits passing over rocks of all ages, and in 
East Anglia these are largely flint- bearing. Surely if these 
plateauliths were of glacial origin we should find them here. But 
do we? Certainly not. 

If other arguments were wanted I might urge that quartzites of 
similar work to the flints of the plateau have been found in regions 
in Africa where no evidence of glacial action is known to occur. 
Dr Leith of Praetoria has sent several consignments of these to 


this country, to which I hope to refer at greater length on a future 
occasion. 
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I see there are several points raised by Mr Cunnington, upon 
which I have not touched, to which I could give a flat contra- 
diction if space and patience allowed. It is useless to refer to his 
reading of the four specimens figured, seeing the conclusions must 
be worse than useless when drawn from such invalid postulates. I 
must, however, in conclusion, raise a protest against the misleading 
way in which Mr Cunnington brings Sir John Evans to his support. 
May I not ask if the communication which he cites does not refer 
to some particular specimens and not to all and everything that has 
been found upon the plateau? I can say that I have shown 
specimens to Sir John which, to use his own words, “no one need 
be ashamed of.” I am further in the position to state that Sir 
John, instead of supporting this last glacial nightmare, like every- 
body else that I know utterly rejects it. I sincerely trust my 
esteemed old fellow-worker will not consider I have been hard 
upon him ; but were I to hold my tongue when a cause in which 
one has laboured so hard, unremittingly, and conscientiously, and with 
perfectly unbiassed mind is so misstated—one feels it difficult not 
to say outraged—the very stones themselves would cry out. 

W. J. Lewis ABBort. 





IV 


Suess’s Theories of Geographical Evolution ' 


N spite of the apparent fickleness and inconstancy of the sea, the 

idea recurs throughout poetic literature that its main character 

is really its immutability. From Homer to Kipling, from Job to 
Matthew Arnold, poets have repeatedly expressed the idea, 


“Time writes no wrinkle on thine azure brow, 
Such as Creation’s dawn beheld thou rollest now.” 


The teaching of uniformitarian geology supported the old notion of 
the poets. The change from 


“There where the long street roars, hath been 
The silent stillness of a central sea,” 


was attributed to an oscillation of the land, not a variation in the 
level of the sea. The one level in nature that was taken as a 
reliable constant was the mean sea level. Gradually, however, the 
view has grown that Ordnance Datum is as inconstant a constant as 
most earthly guides. Gradually the idea has been accepted that the 
surface of the sea is no more an absolute plane than is Salisbury 
Plain, but that it is heaped up against the margins of the continents 
in a manner analogous to the upraising of water against the margin 
of a basin. As soon as belief in the fixity of sea level was shattered, 
many an apparently well established geological hypothesis was shown 
to require modification or fresh proof, and many a geological principle 
to require restatement. If the water level in the Central Pacific 
could rise owing to a reduction in the attractive force of the land 
masses on its margin (as for example by the sinking of an Antarctic 
Continent) then the formation of Coral Atolls might be formed, not 
by the slow subsidence of the sea floor, but by a gradual rise of 
the sea surface, as water flowed into the Central Pacific from its , 
borders, Again, the apparent upraising of northern Scandinavia and 
subsidence of southern Scandinavia might be due not to an actual 
movement of the land, but to variation in the level of the two 
halves of the North Sea under the influence of changed winds and 

Ed. Suess, ‘‘ La Face de la Terre (Das Antlitz der Erde).” Traduit sous la direction 
de Emmanuel de Margerie avec un preface par Marcel Bertrand. Vol. I. pp. xv. 835., 


gvo, with 2coloured maps and 122 figures. Paris: Armand, Colin & Cie, 1897. Brice, 
99 fr. i 
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ocean currents, and the formation of a fresh outlet through the 
Straits of Dover. 

The first geologist to realise the full geological significance of the 
inconstancy of the sea level was Professor Eduard Suess, of Vienna. 
Recognising the importance of this fact he set to work to enquire 
if it could yield any help in developing a theory of geographical 
evolution. Geographers have always agreed that the distribution of 
land and water on the earth is not a haphazard arrangement, but is 
governed by some principle or law. There is, it is true, a remark- 
able dissimilarity between the different continents; but a closer 
comparison reveals many striking repetitions of the same arrange- 
ment. At first sight no two structures could look less alike than 
a quartz crystal, with its solid form and its simple outline, its flat 
faces and its straight edges, and a complex crystalline flake of 
snow, with its radiating cluster of feathery tufts of delicate filigree. 
But the crystallographer recognises that the quartz crystal and 
the snow flake have the same simple hexagonal symmetry, and are 
built on the same fundamental plan. So the geographers have felt 
that if we neglect accidental topographical details, we find so many 
points of striking resemblance between the great land masses, that 
there must be some underlying symmetry in continental form. A 
convincing statement of these coincidences was made by Professor 
Lapworth in a lecture to the Geographical Society in 1894, and 
formed the text of his presidential address to the Geological Section 
of the British Association at Edinburgh in 1892. 

Quite early in the century, geologists set to work to construct 
theories that would explain continental forms, but with little suc- 
cess. The well-known southward direction of all peninsulas was 
stated in elementary text-books of geography, and was often ex- 
plained as due to the southern hemisphere having a larger share 
of the ocean than its due, owing to its being heavier than the 
northern hemisphere. Several efforts have been made to attri- 
bute the direction of the main mountain chains to lines of weakness 
by torsion in the original crust of the earth. The theory is still 
popular, in spite of the overwhelming weight of palaeontological 
evidence against it, that the ocean basins and the continental 
masses were determined in the pre-zoic period, and that they 
have been permanent throughout geological time. These theories 
of continental form have, however, been either so vague as to be 
useless, or if sufficiently definite to be helpful, they have been 
shewn inconsistent with essential facts. 

As M. Bertrand shows in an admirable preface to the French 
translation, Elie de Beaumont’s brilliant speculations failed owing 
to his having filled the gaps in his foundation of facts by guesswork. 
Suess realises this danger, and accordingly sets to work on a different 
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plan. As he tells us at the outset, he repudiates preconceived 
notions ; and the first two volumes of his work tries to state the 
problem, rather than to solve it. In the spirit of the founders of 
the Geological Society, he holds that synthesis must precede analysis. 
“Das Antlitz der Erde” was therefore planned to consist of four 
parts, of which only three have yet been published. The first 
volume was issued in Vienna in 1885, and contained the first two 
parts; the third part, forming the second volume, followed three 
years later. A French translation is now issued for the first two 
parts. The work has been admirably done by M. de Margerie and 
a group of collaborators, who add many references and footnotes, 
and sometimes important interpolations in the text, in order to 
bring the work up to date. One very valuable addition to the 
French edition is an increased number of sketch-maps. Many of 
the new figures are well chosen, and are very clear. The paucity 
of maps in the original issue was its one fault. 

We owe M. de Margerie and his colleagues so much gratitude 
for the great labour of this translation that it is ungracious to 
criticise. But there is one improvement that might perhaps be 
made, The first volume left Suess’s hands more than thirteen years 
ago. Many statements in the text he would now, no doubt, wish 
to qualify or withdraw. There is no word in the volume from its 
author to suggest what corrections he would wish to make, and how 
far it represents his present views. It might have saved much 
future misunderstanding if we had been told whether the re-issue of 
some of the suggestions is to be taken as a proof that they are still 
regarded as probable by Professor Suess. 

The volume, of which the French translation has just been 
issued, consists of a short introduction followed by the seventeen 
chapters of the first two parts. Each chapter forms a masterly 
geological essay, and may be read separately with profit by specialists 
on the subjects discussed. Professor Suess’s knowledge of geologi- 
cal literature is colossal, and he illuminates every subject he treats 
with the light of his poetical imagination. Each chapter is a gem; 
but the thread by which they are to be strung into a connected 
chain has not yet been completely spun. It is not very easy, 
therefore, to summarise the work into a connected argument, which 
may, however, be stated somewhat as follows. 

It is known that in many areas as, ¢g., on the eastern coast 
of the Tyrhenian Sea, there are detached fragments of ancient 
shore lines which rest in one place on the face of an abrupt spur 
from the Apennines, in another traverse a cliff of limestone round 
an old bay, and elsewhere lie on the old Archean rocks of Calabria 
or on the late Cainozoic tuffs of Etna. The old shore-line, however, 
maintains its absolutely horizontality. Suess contends that it would 
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be a physical impossibility for so complex an area, composed of beds 
of such different compositions, hardness, and dip, to have been up- 
raised without any relative displacement of the different parts, 
Therefore, argues Suess, as the land cannot have been upraised, the 
sea level must have fallen. That alternations in the position of land 
and water are due to movements of the land is one of the funda- 
mental principles of Lyellism. Suess, therefore, proceeds to enquire 
whether geological evidence supports Lyell’s view, or whether there 
is any proof of actual variation in the form or position of the 
hydrosphere, which would locally alter the height of its upper sur- 
face. The introductory chapter states the conclusions of the 
geodesists as to the existing inequalities in the sea surface. Then 
he asks is there any historical evidence as to the flooding of land 
areas without subsidence of the land? He tells again the Chaldean 
story of the Noachian deluge as revealed by the Daily Telegraph 
tablets; he concludes that the absence of similar traditions in 
Egypt proves that the flood was local, and he shows that the whole 
of the facts in the Chaldean version are explicable by a flooding of 
the Mesopotamian plain caused by earthquakes in the Persian 
Gulf, The great shock was, no doubt, preceded by preliminary 
shocks, which may have acted as a warning to the wise, and the 
great flood may have been increased by an accompanying cyclone. 
The author then proceeds to discuss some of the principles of 
dynamical geology, in chapters on the forces that move the land 
masses, He first considers earthquakes, and describes four typical 
earthquake areas. He concludes that earth movements are of two 
kinds; foldings produced by tangential thrusts, as in mountain 
building and subsidences produced by radial contraction. The 
uplift of large, uncontorted superficial areas he declines to accept. 
He discusses the oft-quoted assertion as to the elevation of the 
South American coast by earthquakes, and denies that the evidence 
supports that conclusion. He is here opposed to Darwin, so he 
goes into the ease fully and appears to prove his contention. In 
order to get light as to the internal nature of the earth, he then 
turns to vuleanism. He describes the laccolitic habit of acid lavas 
and the broad flows and sheets of basic lavas, and proposes 
the term ‘batholites’! for those great masses of granitic rocks, 
which may perhaps be most briefly explained as plutonic laccolites, 
in which the igneous rock occupies a pre-existing cavity which it 
did not itself form. The existence of such cavities must be inferred 
in order to explain vertical subsidences. Hence, from a study 
of a series of typical earthquakes, geognostic dislocations, and vol- 


1 An illustration of the extent to which Suess’ work has been neglected in England is 
shown by the fact that, in the Geological Society’s last discussion on the nature of the 
Dartmoor granite, though the question of its laccolitic origin was considered, the term 
batholite was not mentioned in the report. 








NATURAL SCIENCE, VOL. X11. PLATE IV. 


Collotype, W. & S. Ltd., London 


FLINT IMPLEMENTS. 





Va 


NATURAL SCIENCE, VOL, XII. 


FLINT IMPLEMENTS. 


PLATE V. 


Collotype, W. & S. Ltd., London 





NATURAL SCIENCE, VOL. A PLATE VI. 


Collotype, W. & S. Ltd., Londor 


IMPLEMENTS. 





NATURAL SCIENCE. VOL. XII. PLATE VII. 


Collotype, W. & S. Ltd., London. 


FLINT IMPLEMENTS, 





tive 
hig] 
up 
and 
add 
imp 
not 
ena 
isol 
sysl 
fun 
des 
plat 
the 


cra 
the 
plai 
s th 


of t 
and 
is ¢ 
Lev 
gre 
and 
lan 
and 
wh 
wal 


eXxi 
by 

the 
bek 
bri 
gra 
var 





1898] GEOGRAPHICAL EVOLUTION 121 


canic phenomena, Suess concludes that, in the processes of the earth's 
contraction by cooling, vast subterranean hollows are left, which are 
usually filled by a sinking of the superficial crust ; while owing to tan- 
gential thrusts caused by the contraction of the outer crust, violent 
foldings are produced along certain lines. In some cases, the lateral 
thrusts and the vertical subsidences are combined ; but Professor Suess 
can find no agency that will account for the uplift of large areas in 
mass and undisturbed. 

The rest of the present volume is devoted to a series of descrip- 
tive chapters on the mountain system of the world. They are of 
high value as a summary of knowledge of the geology of the world 
up to the date at which the book was written ; while M. de Margerie 
and his collaborators have introduced a series of footnotes, giving 
additional references to literature, and, in some places, incorporated 
important additions in the text. The descriptions are of high value, 
not only as a statement of facts, but for the original insight which 
enables Professor Suess to point out the connection of distant and now 
isolated areas. The author begins with a description of the Alpine 
system and adjoining country geologically connected with it, of the 
fundamental geological structure of the middle zone of Europe. He 
describes the main structural lines of the Alps and of the great 
plateau belt (the Alpine Vorland), which sweeps across Europe from 
the high, treeless wastes of the Spanish meseta, the chateau-crowned 
crags of the central plateau of France, and the pine-clad “ horsts ” of 
the Schwarzwald and Thuringia, into the level, wind-swept Russian 
plain. Eastward he follows the Alps into the multiserial chains of 
‘the world’s white roof-tree’ of Northern India and Thibet. South 
of the Alpine area he describes the subsided trough of the Adriatic, 
and the great basin’ of the Mediterranean ; he shows that the latter 
is only the eastern arm of a long sea, which once extended from the 
Levant to Yucatan, and from the central part of which the Atlantic 
grew by the gradual enlargement of two gulfs that ran out north 
and south. South of the Mediterranean is the great tropical table- 
land; its northern part forms the deserts of the Sahara, Kordofan 
and Arabia; the rest forms the great block of equatorial Africa, 
which once probably extended eastward to Southern India and west- 
ward to join the similar eastern highlands of Brazil. 

In this manner Professor Suess sketches out the development of 
existing continents. From the high standpoint of his wide knowledge, 
by the far-reaching penetration of his mental vision, he surveys all 
the mountains of the world; with splendid self-restraint he leaves 
behind him the temptation to premature theory ; and he clearly 
brings out the essential facts upon which any theory of ‘ geo- 
graphical evolution must be based. Into the apparently bewildering 
variety of topographic accidents he introduces harmony, bringing 

1 
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out the unity of structure, movement, and relations of the con- 
tinental masses: thus “he draws the world together link by link.” 
It is impossible to give any adequate idea of this work in a short 
summary. I feel it almost impertinent for a young geologist like 
myself to praise it; I can only recommend others to read it. 

J. W. GREGORY. 





SOME NEW BOOKS 


AUSTRALIAN TERTIARY MOLLUSCA 


CATALOGUE OF TERTIARY MOLLUSCA IN THE DEPARTMENT OF GEOLOGY, BriTISH 
Museum (Natural History). Part I. The Australian Tertiary Mollusca. By G. F. 
Harris. Pp. xxvi+407, 8 pls. London: Trustees of the British Museum, 1897. 
Price, 10s. 


In the long series of catalogues issued by the Geological Department 
of the British Museum (Natural History) the Mollusca have scarcely 
received their fair share of attention, though they have been well 
treated as compared with some other groups of Invertebrata. The 
volume before us inaugurates a new series, destined to treat of the 
fossil Mollusca of different geographical regions. The first to be 
undertaken is Australasia, which is here regarded as including “ the 
Australian Continent, Tasmania, New Zealand, and the Chatham 
Islands,” and its Tertiary Mollusca present many interesting features 
largely due to the perfect preservation of a large variety of forms. 

Dr Woodward is to be congratulated on having enlisted the 
services of so painstaking and philosophical a conchologist as Mr 
G. F. Harris for this work. To look over a collection, identify all 
the forms that can readily be determined, and assign new names to 
the others, is one mode of making a catalogue, but it is a very 
different and more arduous task to compare carefully all the related 
forms with each other, and to work out the relationships in regard to 
growth and development between them, so as to ascertain which are 
to be regarded as stages in the evolution of the individual and which 
as possible stages in the phylogeny of the group. Mr Harris has 
chosen this better part and he has had his reward, for his catalogue is 
no mere list of names and diagnoses, interesting only as material for 
further investigation—as raw material for scientific work—like too 
many lists. It is a text-book which must be studied by every one 
who wishes to be au courant with recent advances in the morphology 
and morphogeny of the shell. If some other workers would imitate 
his example we should soon cease to hear conchology spoken of as 
intellectually on a par with the collecting of postage stamps. 

Let us illustrate these remarks by a few examples taken from the 
work itself. The names adopted for different stages of growth are in 
general those of Hyatt, as modified by Buckman and Bather, and it is 
pointed out that many characters which have commonly been re- 
garded as differentiating genera and species are in reality indications 
of stages of growth or mere individual peculiarities. In the account 
of Conus cuspidatus, for example, it is shown that the elevation of the 
spire belongs to this latter category. 

In the family Pleurotomidae, which is, comparatively speaking, of 
modern origin, and is remarkable for the wonderful diversity of types 
it has produced in a short space of geological time, there seem to be 
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no constant criteria by which Pleurotoma can be separated from 
Surcula, a state of things which is not surprising to the thorough- 
going evolutionist. It occasionally happens “that the main features 
of the sculpture of the adult are foreshadowed even in the proto- 
conch,” but, on the other hand, it is by no means infrequent for 
them to appear but scantily even in the brephic stage, and then the 
ornament is usually not of a permanent character, but may be “ modi- 
fied at the caprice of the individual.” Hence the author deduces 
the rule that when the scheme of ornament appears early in the 
course of individual development, it is a criterion for the discrimina- 
tion of species, but when it does not appear till the later neanic stage, 
and is only completed late in life, it “merely characterises the indi- 
vidual, and is only of negative use for the purposes of classification.” 

In Mitra multisulcata the columellar plaits in the brephic stage 
number only two, whilst, as the shell grows, they increase to five, 
whence it is fair to conclude that in this genus at all events 
their number is not a matter of systematic importance. We might 
multiply such extracts indefinitely, but the above will suffice to 
indicate the nature of the work. 

It is not surprising that the author has found it difficult to decide 
how far the beds from which his specimens came are really homo- 
taxial with the European strata of the same name. Indeed, in con- 
sidering the family Volutidae, of which he had large series of larval 
shells for examination, he definitely states that their development “ is 
much more advanced than one would have expected to find in beds as 
old as the Eocene.” 

The dry but important matter of nomenclature has been con- 
scientiously studied, and some inevitable alterations in well-known 
names have been introduced, but Mr Harris is to be commended for 
the care with which he has given the type of every genus. In conclu- 
sion, we desire to congratulate Miss G. M. Woodward on the excellence 
of the plates, and Messrs Stephen Austin & Sons on the typography 
of the volume. W. E. iH. 


SoILs 


SoILs AND SUB-SOILS FROM A SANITARY PoINT oF VIEW; with especial reference to 
London and its neighbourhood. By Horace B. Woodward. Mem. Geol. Survey 
England and Wales, 1897. Price 2s 6d. 

THE Director-General of the British Geological Survey is to be con- 

gratulated on an important new departure. He has not only issued 

a small popular handbook relating to Economic Geology, separate 

from the technical and purely scientific matters with which the 

Memoirs of the Survey usually deal ; he has also succeeded in breaking 

through the traditions of the Public Office over which he so worthily 

presides, and has been able to distribute the valuable little work to 
the scientific press for review. The typography of the publication is 
also a great improvement upon most of the works issued from the 
same office—less battered type and the illustrations carefully printed 

—while the printing of the map in colours proves eminently 

successful. ; 
This memoir, as the title indicates, is a practical treatise on soils 

and sub-soils, with special reference to London, by one of the most 





—S ae OD noes FS © DO 


1898] SOME NEW BOOKS 125 


experienced and distinguished members of the Survey, Mr Horace 
B. Woodward. As the author remarks :—“The problem of choosing 
a place of residence exercises the minds of many whose homes are not 
fixed by the bonds of inheritance nor by the necessities of their mode 
of livelihood. In every civilised country a constantly increasing 
proportion of the population has to seek abode within a certain limit 
in or near some large town or city. Together with this aggregation 
of humanity around crowded centres it has slowly been realised that 
especial attention requires to be paid to the sanitary conditions 
which depend on the nature of the sub-soil. Around London, for 
example, the idea has become widespread that a site on Chalk, on 
gravel or sand, or on some other dry and porous material is to be 
preferred to one on clay. Increasing attention is now given to the 
subject by Architects and Physicians. Nevertheless, a good deal of 
misapprehension exists with regard to the advantages of gravel as 
a sub-soil, and of the disadvantages of clay ; in certain circumstances 
either may be good, or both may be bad as sites for houses. The object 
of the present little work is therefore to supply such information as may 
be needed by those who are compelled to be careful in the choice of 
their place of residence. All house-hunters indeed would do well to 
consider the general sanitary conditions connected with proposed 
sites, and to bear in mind that a healthy habitation depends on 
several considerations, apart from the nature of the sub-soil. There 
are the elevation of the ground and other local circumstances, and, 
more important still, the construction of the house itself, its damp- 
proof basement, its airy and sunny position, and the system of 
drainage. Lastly, the water supply is a question of vital importance.” 

Commencing with ‘Greater London, that is, practically all 
parishes included in a circle of 15 miles from Charing Cross, and 
comprising a total area of 70'1 square miles, Mr Woodward 
points out that much of the surface soil is ‘made earth, and that 
therefore geological maps possess but little value regarding sites for 
building purposes. Such maps depict an area of gravel or sand or 
brick-earth, while on the site of a particular row of buildings may 
have been an ashpit, a brickyard, or even a plague burial-ground. 
Thus a house standing on many feet of ‘made ground’ over a 
plague burial-ground is in a far worse sanitary condition than one 
built on ‘made ground’ over clay, or even one built on clean London 
clay itself. 

The ‘made ground’ of London accumulates at from 6 inches to 
1 foot in a century, and has mostly been turned up over and over 
again, and comprises brick-bats, dead cats, crockery, tobacco pipes, 
tinned-meat cans, and various rejectamenta according to the special 
predilections of the savages that dwell upon it. It preserves relics 
of the Roman occupation in abundance, and over that portion 
devastated, but put into sanitary order by the Great Fire of 1666, 
is to be seen a dark deposit of ash and burnt material to this day. 
At the Bank of England there are 22 feet of this ‘made ground.’ 
There may not be much danger on such a site as the Bank of Eng- 
land, but, as Mr Woodward points out, the iniquity of permitting 
building in these days on the top of pits which have only recently 
served as holes for decaying vegetable and animal rubbish cannot be 
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too strongly insisted upon. And he quotes Sir Douglas Galton to 
the effect that builders often remove and sell the clean sand and 
gravel, filling in the area thus cleared with all kinds of unnameable 
filth, and then proceed to run up houses into which emanations from 
the rotting mixture underneath cannot fail to rise, and so produce the 
sore throat and other diphtheritic symptoms so well known to many 
dwellers in this great city. 

Natural soils are primarily derived from the true sub-soil, which 
is itself the result of decomposition of the underlying rock. Asa 
rule, it is thin, but it may be 3 feet or more in thickness. A large 
part of London must originally have been marsh land, but there are, 
according to Mr Woodward, but few areas now existing in the heart 
of London—these are Walbrook, Pimlico, Lambeth, Deptford, Rother- 
hithe and the Isle of Dogs. It is not unusual at the present day for 
the Thames to rise high enough to flood the lowest parts of Wapping, 
Deptford, Rotherhithe, Southwark and Lambeth. There is, moreover, 
a protective covering of ‘made ground’ on many of the old marsh- 
lands, reaching even to 6 feet in some places at Pimlico. The Gros- 
venor Hotel stands on 4 feet of ‘made ground,’ 11 feet of alluvium, 
and 9 feet of sand and gravel. At the new Admiralty works, it may 
have been observed, while the foundation operations were going on, 
that it was necessary to pump out the old marsh and build what was 
really a concrete box, so that the cellars and vaults of that structure 
should possess the necessary dryness for the safe storage of records. 
Many of these old marshy tracts have been utilised for the building 
of docks, while others have served for factories, gas and soap works, 
and other matters not requiring a great resident population. Mr F. 
J. Bennett has pointed out that one of the chief objections to any 
large population on marshy ground is the difficulty of introducing 
any effective system of house drainage, owing to the want of fall to 
carry away the sewage. 

The large gravel areas around London are not always healthy. 
For instance, there may be a thin capping of gravel over a clay. 
This, of course, would lead to there always being a certain amount of 
water in the gravel, and so a dampness would be ever present, which 
would penetrate the house. Taking in descending order the higher 
gravels, Blackheath Beds, Bagshots, Thanet Sand, Greensands and 
Hastings Beds, the various pros and cons for building are discussed by 
Mr Woodward, and among other curious points che reminds us of a 
note by the late Mr Topley to the effect, that some of the Hastings 
Sandstones are so fine in grain as to hold up water almost as well as 
a clay, thus showing how many points it is necessary to consider when 
the choice of a site to live upon is important. 

Proceeding to discuss the Woolwich and Reading Beds, Brick- 
earths, Clays-with-Flints, Boulder Clays, London Clay, Gault, and 
Weald Clays, all of which mean dampness in some degree, and some 
of which mean ruin in very dry seasons, as many found to their cost 
in the dry summer of several years ago, Mr Woodward comes to the 
Chalk. The Chalk seems to hold the palm for healthy and dry sites, 
but of course one has to be wary of gravel pipes, and must not expect 
to gain prizes at horticultural exhibitions, for the soil is as a rule poor, 
and generally unsuitable for plantations in its natural state. 
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Having thus considered the important interest of Mr Woodward’s 
work, and often in his own words, let us proceed to sketch his third 
chapter, the one devoted to a practical and economic view of the sub- 
ject. For instance, he points out that the disadvantages of living on 
clay are lessened by elevation when there is a good natural drainage ; 
where the clay-tract is much broken up by coverings of gravel ; where 
the clay has been deeply covered by artificial charges. Elevation and 
situation often become of more importance than original soil. Clay 
also prevents the water rising from strata below it, therefore, granted 
a good capping of gravel or “‘ made ground,” a gravel and clay soil may 
be much more healthy than a deep gravel through which deep-seated 
waters can rise in times of flood. Many more interesting topics are 
discussed in this chapter, and plenty of references are provided, as is 
the custom of the author, to papers bearing on the medical and sani- 
tary questions likely to arise. The needs of the builder are discussed 
as well as those of the amateur gardener, and the views of Dr Poore 
on the value of creepers, such as ivy, in keeping a house dry and pure 
are referred to. 

The subjects of water supply and drainage are necessarily im- 
portant to the householder, but Mr Woodward has only been able to 
barely call attention to them in a pamphlet of this kind, though the 
admirable sketch he provides is fully amplified by footnotes to other 
authorities. He, however, says quite enough to wake up those cor- 
porations whose neglect of simple sanitary precautions has drawn upon 
them the calamitous epidemics of such recent date. 

Fogs and sunshine, rain and winds, all of which exercise the 
Londoner, are pilloried in their turn, and their advantages or disadvan- 
tages fully set forth. It is always irritating to hear it said by one’s 
friends—Why don’t you come and live at so and so—grand morning, 
this morning, when I left home ; and doubtless there are many who 
will be glad to avail themselves of the hints and advice given by Mr 
Woodward. Last but not least is a chapter on cemeteries. 


A GEoLocist’s Diary. 


KALENDER FUR GEOLOGEN, PALAEONTOLOGEN UND MINERALOGEN FUR DAS JAHR 1898. 
Herausgegeben von Dr K. Keilhack, Kgl. Landesgeologen in Berlin. 8vo, 16x11 
em. : vi+130 pp. printed matter; diary ; 6 cash-ruled, 64 blank, 32 section-ruled 
pp- i cloth, puaihet-bouk: style, with pockets. Leipzig: Max Weg, 1898. Price, 
3s. 6d. 


THis useful and novel publication contains the following sections :— 
I. An account of the personnel and publications of the official Geo- 
logical Surveys of Europe. Does not mention the new English litho- 
graphed maps, 4 in. to the mile. II. List of professors and lecturers 
in Geology, Palaeontology, and Mineralogy in the universities and 
colleges of Europe. States that the Oxford chair is vacant. III. 
Account of the Geological, Mineralogical and Palaeontological societies 
of the world. According to this the Proceedings of the Geologists’ 
Association is a monthly bulletin, and the Geological Society of 
London publishes Memoirs. IV. List of German periodicals and a few 
foreign ones, with geological, etc., contents, in addition to those already 
mentioned under surveys and societies. We hope to find ourselves 
included in next year’s issue, and would also put in a word for the 
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American Geologist. WV. The most useful text-books and hand-books, 
The palaeontological list includes Gaudry’s “Essai de paléontologie 
philosophique,” and Von Schlotheim’s“ Petrefaktenkunde,” but neither 
the “ Paléontologie Frangaise”” nor Goldfuss’ “ Petrefacta Germaniae.” 
VI. List of public and private geological, etc., collections in Germany, 
VII. Address-book of German geologists, mineralogists, and palaeon- 
tologists. This includes addresses of people in St Petersburg, Vienna, 
Holland, La Plata, East Africa, and—no, we cannot find China, 
VIII. Short report of the Seventh International Geologists’ Congress 
at St Petersburg. Short it is, but finds room for many errors. IX, 
Table of formations, according to H. Credner. A correlation-table 
would have been some use, or even a detailed list of German terranes. 
This is useless. X. Declination-table for 1897. XI. Table of 
measures of length reduced to the metric system. XII. Specific 
gravities of many elements, minerals and rocks. XIII. Map-scales. 
A smaller percentage of error, a bringing up to date, a stronger 
flavour of internationality, the omission of the diary and blank pages, 
and a reduction of price, would ensure a large sale for this publication 
in future years. A complete address-book of geologists comparable 
to Friedlinder’s admirable “ Zoologisches Adressbuch ” is a want of the 
day; so also is a complete list of geological periodicals, such as that 
which used to appear in the defunct “ Geological Record.” Dr Keilhack 
may be commended for his attempt, and recommended to try again. 


BIRDS AS THEY LIVE 


Witn NATURE AND A CAMERA, being the Adventures and Observations of a Field 
Naturalist and an Animal Photographer. By Richard Kearton. [Illustrated by 
180 pictures from photographs by Cherry Kearton. 8vo, pp. xxi. 368. London, 
Paris, and Melbourne : Cassell & Co., 1897. Price 23s. 6d. 


THIS volume has been written to show the experiences of Mr Kearton 
and his brother when searching for and obtaining those beautiful 
photographic portraits of British birds so familiar to our readers. We 
sincerely hope that the author and the artist have not laid the seeds of 
a rheumatic old age, and that one result of their joint productions will 
be their enfranchisement from the toil for daily bread, with the con- 
sequent advantage to science which would undoubtedly accrue. The 
first 134 pages of Mr Kearton’s book deal with St Kilda, whither the 
brothers journeyed in 1895, to study, among other things, the St Kilda 
wren (Z'roglodytes parvulus). Of this bird he has given photographs, 
together with its nest, and noted the peculiarities it shows in com- 
parison with the wren of the mainland. Puffins, fulmars, gannets, 
shags, and many other birds are delightfully illustrated in this part of 
the volume. Chapter IV. relates the author’s experience of game- 
keepers, their friends and foes, and is illustrated by pictures of various 
unfortunate animals in gins, and other traps. Chapter V. treats of 
nests, eggs, and young, and here it is that the photographer scores 
his triumphs; the beautiful little pictures of the coal-tit and the wren 
entering her nest are the perfection of careful and patient photo- 
graphy. Further chapters deal with catching song-birds on Brighton 
Downs, duck-decoys, and the various methods employed by the 
brothers Kearton in cliff-climbing and descending, and in securing 
their photographs. 
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Perhaps one of the most successful pictures, and one which, by the 
courtesy of the publishers, we are enabled to reproduce here, is that 
of a kingfisher, whose portrait was obtained after six days of careful 
watching (Plate VIIL). The portrait of a water-vole also should be 
mentioned as a most successful and beautiful picture. 

In a work of this kind it is extremely difficult even to point out 
the best things. It is a book to be bought and looked at again and 
again with fresh pleasure. To the field naturalists and the lover of 
animal life it will appeal most strongly, while to the cabinet naturalist 
and the museum man it will undoubtedly be a revelation. 


NortH AMERICAN BATS 


A REVISION OF THE NorTH AMERICAN BATS OF THE FAMILY VESPERTILIONIDAE. By 
Gerrit S. Miller, jun. 8vo, pp. 1-135, pls. I. to III. North American Fauna, No. 13. 
Published by the United States Department of Agriculture, Washington, 1897. 

SincE the publication of Dobson’s Catalogue of Chiroptera about 

twenty years ago, no work on bats has appeared of such importance 

to the specialist as the present paper, and this in spite of its dealing 
only with the members of a single family from a single region, while 

Dobson’s grasp was world-wide. For it marks with the utmost clearness 

the wide difference between the methods and materials of that day and 

those which the most advanced and most happily situated of modern 
workers have at their disposal to-day. Dobson in 1878 had, apart 
from those he saw in other museums, seventy-nine specimens of 

North American Vespertilionidae to work with; Miller no less than 

two thousand seven hundred; while in the quality of the material 

there was, if possible, an even greater difference than in the quantity, 
owing to the perfection of the modern methods of collecting employed 
in the United States. 

As to the difficulty of the family worked out in the present paper, 

we may quote Dr Harrison Allen’s “ Bats of North America” (1893) 

as follows:—“The difficulties acknowledged in identifying the 

American species are apparently insuperable,” and although no one 

would accuse Dr Allen, excellent anatomist as he was, of having any 

special aptitude for species work (as witness Dobson, p. 329; and 

Miller, pp. 59, 67, 72, 84), yet no one who has tried to name 

American Vespertilionidae with Dobson’s catalogue will deny that 

the difficulties really are insuperable with any material which is as 

yet on this side of the Atlantic. Thanks to Mr Miller’s painstaking 
and accurate work, these difficulties have now largely disappeared. 
Mr Miller recognises twenty-five species of North American 
Vespertilionidae, belonging to eleven genera. Twenty-one other 
forms are considered worthy of subspecific appellations, and a con- 
siderable increase in this number is promised when further collec- 
tions of skins render apparent such geographical variations in colour 
as no doubt occur, but are as yet not definable owing to the great 
mass of the material being preserved in spirit. Neither Natalus nor 

Thyroptera are included in the family, for reasons which are not 

stated. The author has tackled de novo all the problems of nomen- 

clature that have presented themselves, and he has therefore pro- 
duced a work which in this respect shows a great advance on Dobson’s 
loose way of dealing with such questions. In fact it is really thanks 
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to Dobson, and not to Miller, that the changes from Vespertilio to 
Myotis, from Vesperus to Vespertilio, and from Vesperugo to Pipis- 
terullus will come as such a shock to older workers; for, like those 
since introduced by Blanford and others, they ought all to have been 
made twenty years ago, and we should then have had something 
approaching stability in bat nomenclature. 

As usual in this series of publications, the get-up and illustrations 
are excellent, and the only criticism we have to make is that in the 
index some typographical indications might have been given to show 
which of the references is the main one, as when one wants thie 
general account of a species, it is annoying to be referred first to the 
historical list of names, then to the general list of North American 
species, then to the synoptical tables, and perhaps last of all to that 
which one most often wants, the main account of the species. 


O. T. 


BRITISH BUTTERFLIES AND MotTHS 


Tue LeEpmpopTeRA OF THE BritisH Istanps. By Charles G. Barrett, F.E.S. 
Vol. iv. Heterocera, Noctuae. 8vo, pp. 404. London: L. Reeve & Co., 1897, 
Price, 12s. (large paper edition, with 48 coloured plates, £3, 3s. ) 

Ir is satisfactory to note that the successive volumes of Mr Barrett’s 
work appear at ever-decreasing intervals. The publication of the fourth 
volume less than a year after the third is highly creditable, and raises 
hopes that the entire work may be issued within a reasonable time, 
though the magnitude of the task which Mr Barrett has set himself 
would daunt a less industrious and painstaking worker. It is impos- 
sible to help regretting the space devoted to the long detailed descrip- 
tions of species so well known and so often described before. Could 
these have been curtailed, the work would have gained in portability, 
cheapness and rapidity of publication. 

The present volume gives us an account of ninety-five species of 
owl-moths classed by Mr Barrett in thirty genera. The agrotid 
section is concluded with Aaylia (doubtless rightly placed here), 
Triphaena and Noctua ; after which Eurois (comprising the species 
adusta, herbida, occulta and satura) leads on to those genera which 
in the old Guenéean classification were placed in the two separated 
“families” Apameidae and Hadenidae. For adopting a new arrange- 
ment of the noctuid genera, Mr Barrett deserves the warmest thanks 
of all progressive entomologists, even though some of his generic 
associations may not stand the test of further research. If the 
great genus Agrotis, as understood by Lederer and Hampson, is to 
be subdivided, our “yellow-underwings” should surely be distri- 
buted into two genera, since the front tibiae are unarmed in the 
broad-bordered, and spined in the narrow-bordered group. Mr 
Barrett’s genus Mamestra includes only the species brassicae, 
albicolon and persicariae. This last-named moth is, however, held 
by most authorities to be congeneric with the species for which 
Mr Barrett retains the name Hadena, while brassicae with its 
hooked fore-tibiae is well worthy of generic separation. No one 
will object to Mr Barrett’s division of the old genus Aplecta of 
British entomologists into one genus (Eurois) with the naked-eyed 
species, and another (Aplecta) not very nearly allied including the 
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species with hairy eyes. The removal of cespitis from the genus 
Iuperina also seems to be well warranted; Mr Barrett places it 
with popularis in his genus Heliophobus. It is to be regretted 
that no authorities are given for the generic names, nor is any 
justification advanced for such changes in nomenclature as that 
just mentioned, Heliophobus in our current lists being assigned to 
the species hispidus, for which Mr Barrett uses the generic name 
Ulochlaena. 

A more serious fault, mentioned in the notice of previous 
volumes, is the absence of any synoptical table of generic 
characters. In a few cases in the present volume Mr Barrett has 
given such a table of the species in a genus, but, as a rule, a 
beginner desiring to name a moth from the plain edition of this 
work would have to plod steadily through all the descriptions. 
The summaries of the varietal forms of each species are compre- 
hensive and valuable, and in his descriptions of the caterpillars 
the author has followed the best authorities. The pupa, however, 
which is worth careful study, is in most instances passed over with 
the most meagre notice. The distributional facts regarding each 
species are stated in detail, and a valuable feature is a summary 
of the foreign range in addition to the British. A few moths are 
mentioned—as Miselia bimaculosa and Xylophasia zollitoferi—of 
which one or two examples only have been taken in England. 
Mr Barrett is inclined to explain such occurrences by supposing 
artificial introduction. But it seems at least as likely that the 
species are really indigenous, although of extreme rarity, and only 
able to hold their ground in a few scattered localities which have so 
far escaped the vigilance of the rapacious collector. 

GrO. H. CARPENTER. 
SERIALS, 


The American Forestry Association has taken over Zhe Forester as 
its publishing organ. 
The Plant World was started last autumn somewhere in the 


United States. We have not yet seen a copy or been furnished with 
any details. 


Our weekly contemporary, Garden and Forest, has ceased publica- 
tion on the close of its tenth volume, having failed to find a paying 
public in the United States. Those who have paid will undoubtedly 
regret this decision. 


Prof. O. Taschenberg has been succeeded as editor of the weekly 
journal, Die Natur, by Prof. Willi Ule, under whose auspices we may 
look for the continuance of a career that has already been successful 
for forty-six years. 

The Bausch & Lomb Optical Co., of Rochester and New York, 
published on January 1 the first number of their monthly journal, 
which is devoted wholly to the microscope, its use, methods of 
working, fixing, mounting, &c. This is the first paper of its kind 
published in the United States. 


We have received the annual bound volume of our interesting 
monthly contemporary, Knowledge, for 1897. It would form an 
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admirable gift-book for anyone interested in scientific studies. It is 
well illustrated, and the subjects dealt with in popular language cover 
a wide field in science, literature, and art. 


The first volume of the Bibliographia Geologica, just issued by the 
Geological Survey of Belgium, gives about 2000 titles of works and 
articles in periodical reviews published in 1896-1897. The second 
volume (in the press) will give, besides the complement of 1896-1897, 
all published in 1898, at the time of the issue of this volume. 


Five more Lieferungen (30-34) of Simroth’s new edition of the 
Molluscan portion of Dr Bronn’s “ Klassen und Ordnungen des 
Thier-Reichs” are now out, and contain pp. 177-224, with plates 
vi.-ix. The anatomy of the Prosobranchs is concluded, and the 
principal features of the shell and operculum described. 


Mr A. Corareave, chief librarian of the West Ham Public 
Libraries, sends us sections 1 and 2 of “A Contents-Subject Index to 
General and Periodical Literature.” The sections are composed of 
two small 8vo sheets, and deal with subjects from Aar River to 


os 


Arromanches. There are 7 entries under ‘Apples,’ 3 under 
‘Anglesey, and 1 under ‘Apoplexy.’ The only references to 
‘Ammonites’ are Ewald’s “ History of Israel,” and Gillett’s “ Ancient 
Cities.” We infer that the Index is intended merely as a help to 
those who desire a superficial knowledge, ¢.g. leader-writers. 


FurtTHer LITERATURE RECEIVED. 


INTRODUCTION to Organic Chemistry, J. S. Wade: Swan Sonnenschein. Phenomena 
of Nature, James Walker: Swan Sonnenschein. Tutorial Chemistry, Part II. Metals, 
J. H. Bailey: W. B. Clive. Lehrbuch der Vergleichenden Mikroskopische Anatomie 
der Wirbelthiere, Albert Oppel: G. Fischer. Die Farnkriuter der Erde, H. Christ: G. 
Fischer. What is Life? or Where are we? Whence did we come? and Whither do we 
go? Frederick Hovenden : Chapman & Hall. 

Presidential Address to the Conchological Society, J. Cosmo Melville. An 
Unusual Phyto-bezoar, W. Trelease: Trans. Acad. Sci. St Louis. Halticus 
bractatus, F. M. Webster: Entom. News. Present and Future of Applied Ento- 
mology in America, F. M. Webster: Assoc. Econ. Entom. North American Lem- 
naceae, C. H. Thomson: Ann. Rep. Miss. Bot. Gardens. Additional Notes on 
the Turbellaria of the L.M.B.C. District, H. Lyster Jameson: Trans. L’pool. 
Biol. Soc. List of Generic and Family Names of Rodents, T. S. Palmer: Proc. Biol. 
Soc. Washington. Proc. Biol. Soc. Washington, Vol. XI., pp. 241-282. Crustacea of 
the Plankton, E. A. Birge: Trans. Wisconsin Acad. Sci. On the Plankton collected 
continuously during two Traverses of the North Atlantic, etc., W. A. Herdman, J. C. 
Thompson, Andrew Scott: Trans. L’pool Biol. Soc. Bull. Inst. Internat. Bibliogr. On 
Crystalline Structure in Gold and Platinum Nuggets and Gold Ingots, A. Liversidge: 
Proc, Roy. Soc. N.S. Wales. Records of the Australian Museum. Proc. Roy. Soc. 
Victoria, Vol. X. A Bibliography of Norfolk Glaciology, including the Cromer Cliffs 
and Forest Bed Series, W. Jerome Harrison: Glacialists’ Mag. Shooting Times, Jan. 15. 
Do the Crystalline Gneisses Represent Portions of the Original Earth’s Crust, Joseph 
Lomas : Geol. Mag. The North American Species of Diaptomus, F. W. Schacht: Budl. 
Illinois State Lab. Nat. Hist. Characters, Congenital and Acquired, G. Archdall Reid: 
Science. Catalogue of British Birds in the Collection of Mr E. M. Connop, Rollesby 
Hall, Norfolk, T. Southwell. 

Amer. Journ. Sci., Jan.; Amer. Geol., Dec. ; Amer. Nat., Dec. ; Botan. Gaz., Dec. ; 
Feuille des Jeunes Nat., Jan.; Illinois Wes. Mag., Dec. ; Irish Nat., Jan.; Journ. 
School Geogr., Dec. ; Knowledge, Jan. ; Literary Digest, Dec. 18, 25, Jan. 1, 8, 153 
Naturae Novit., No. 23; Naturalist, Jan. ; Fn, Dec. 23, 30, Jan. 6, 13, 20; 
Nature Notes, Jan.; Naturen, Dec.; New Age, Dec. ; Photogram, Jan. ; Rivista 
Quind. Psichologia, vol. i. fasc. 16; Revue Scientifique, Dec. 18, 25, Jan. 1, 8, 153 
Science, Dec. 10, 17, 24, 31, Jan. 7; Scientific American, Dec. 11, 18, 25, Jan. 13 
Scot. Med. and Surg. Journ., Jan. ; Victorian Nat., Nov., Dec. ; Westminster Rev., 
Jan. 
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NICOLAUS KLEINENBERG 
Born 1842. Diep NovemMBeErR 11, 1897. 


Ir there has been any reference to the death of this accomplished 
morphologist in any English scientific journal, it has escaped my 
notice at least. And yet Professor Kleinenberg was committed to 
the ground in Naples in the early days of last November, having 
succumbed to angina pectoris at the age of fifty-two. 

His name deserves an honoured place in the memories of British 
morphologists, if only in consideration of the fact that he was, in his 
time, a close friend of Balfour. Moreover, he was among those who 
had realised that Huxley could have been a great man, even if 
Darwin had not existed. 

My excuses for attempting an appreviation of Kleinenberg are, 
firstly, that no one else appears to have done so in this country, and 
secondly, that some years ago I had the privilege and pleasure of 
being the recipient of kindness and attention from him. 

Kleinenberg’s published works were not numerous, but they were 
choice. Perhaps their essential characteristic may be looked for in 
their notable capacity for opening new and important vistas to the 
morphologist. 

It is a sad, but undeniable, fact that in the estimation of natural- 
ists in general the “mere morphologist” does not occupy a very 
high place. Nevertheless, there is not much to choose between a 
zoologist without morphological knowledge and a _ morphologist 
without zoological knowledge. That both species occur is lament- 
ably more than probable. 

Kleinenberg was a naturalist who devoted himself largely to 
morphology. His work on Hydra (1872) may certainly be said to 
rank already as a classic, and its worth as an example of high 
morphological research to be cited for the emulation of later 
investigators is not diminished by the fact that his neuro- 
muscular theory has been superseded, firstly, through the dis- 
coveries inaugurated by Golgi, and, secondly, through the dis- 
covery of independent nervous elements in Hydra (cf. Camillo 
Schneider, “Histologie von Hydra, etc.” Archiv. fiir mikr. Anat., 
vol. xxxv., 1890). 

With what may be described as fatal consistency, Kleinenberg 
appears to have remained faithful to his famous neuro-muscular 
theory to the end. In his work on the development of Lumbricus 
trapezoides (1879) the remarkable twinning of the embryo will be 
remembered by all, while his account of the separate origin of the 
supracesophageal ganglion and the ventral ganglionic chain is worthy 
of particular note. His more recent magnum opus on Lopadorhynchus 
(1886) is a veritable mine of suggestive morphological speculation of 
first-rate importance. His discovery of the circular nerve below the 
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praeoral trochal ring in the Annelid Trochosphere-larva, and his 
comparison of it with the circular nerve of a Medusa, may perhaps 
be attributed to an effort of genius. Kleinenberg’s recognition of 
the probability of the s% shaped ‘Anlage’ of the mesoderm of the 
Ctenophora indicating the former occurrence of tentacles in the 
transverse plane, in addition to those which actually occur in the 
sagittal plane, is only one other instance of his morphological 
acumen. 

The memoir on Lopadorhynchus appeared at a time when that 
aspect of thought which may be denominated Haeckelism was 
more or less in the ascendant—in other words, when morphology 
was, for the time being, bound by the fetters of the gastraea theory, 
and the coelom theory, and the germ-layer theory. It should not be 
necessary to add that it is farthest from my thoughts to depreciate 
the value of these most useful and indispensable theories. But no 
one can deny that it is very important to guard against the possi- 
bility of theory becoming dogma. Therefore, when a man of 
Kleinenberg’s timbre boldly proclaimed “Es giebt kein Mesoderm,” 
and, furthermore, undertook to substantiate his position by what 
will ever remain a masterpiece of embryological research, the effect 
could only be salutary as giving morphologists pause. 

With regard to the specific assertion quoted above, Kleinenberg’s 
conclusions have no doubt had to submit to important modifications 
(cf. Ed. Meyer, “Die Abstammung der Anneliden,” Biol. Centralb., 
vol. x., 1890, p. 296; and E. B. Wilson, “The Origin of the Meso- 
blast Bands in Annelids,” Journ. Morph., vol. iv., 1891, p. 205). 
That the value of a man’s work is not, however, necessarily to be 
measured so much by its intrinsic, theoretical accuracy as by the 
effect which it has upon the subject as a whole and upon thought, 
is amply demonstrated by the vicissitudes to which even the Theory 
of Natural Selection is constantly exposed in the minds of natural- 
ists. 

That Kleinenberg himself smarted under the restrictions imposed 
by the too dogmatic laws and principles of certain authors seems to 
be revealed in his perhaps rather impatient mot, “Loch ist Loch 
in der ganzen Welt.” 

If his wholesale repudiation of the mesoderm cannot be upheld, 
there can be no doubt as to the lasting value of his principle of 
substitution as applied to the interpretation of embryological data. 

Long before the appearance of Wilson’s admirable work on 
Amphioxus (E. B. Wilson, “On Multiple and Partial Development 
in Amphioxus,” Anat. Anz., vol. vii., 1892; also, “ Amphiowus and 
the Mosaic Theory of Development,” Journ. Morph., vol. viii., 1893), 
Kleinenberg was conscious of the fact that the so-called mesodermic 
pole-cells of Amphioxus had no definite existence, and his scepticism 
as to the independent rights of the mesoderm may well have been 
enhanced by the conviction that structures of such fundamental 
significance, from the point of view of the germ-layer theory, in such 
an important type as Amphioxus, were mythical. 

The “ New Morphology” has not yet come to birth, but when it 
does see the light, its ancestry will probably be traced to such a man 
as Kleinenberg. ARTHUR WILLEY. 
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THOMAS JEFFREY PARKER 
Born OctToBer 17, 1850. Diep Novemser 7, 1897. 


By the premature death of Prof. T. Jeffrey Parker of Dunedin, 
biological science loses one of its most brilliant exponents.. The 
eldest son of the late W. Kitchen Parker, he came early under the 
influence of Huxley, his father’s most intimate friend; and a year 
after his completion of a distinguished student’s career in the Royal 
School of Mines, in 1872, he returned at Huxley’s special invitation 
to be his Demonstrator. Here Parker remained until 1880, taking an 
unusually active part in the re-organisation of biological teaching, 
which was at that time being brought about by his Professor. He 
was then appointed to the Chair of Biology in the University of 
Otago, Dunedin, New Zealand, and since that date he has been the 
most striking figure in the biological world of Australasia. After 
leaving Europe, Parker still continued to elaborate the methods of 
teaching he had formed when under Huxley’s guidance, and the 
results were given to the world in his well-known little text-book, 
“A Course of Instruction in Zootomy (Vertebrata),” published in 
1884, and “ Lessons in Elementary Biology,” of which the first edition 
appeared in 1891, while we reviewed the third only a few months ago. 
At the time of his death, it is melancholy to relate, he had only just 
completed the revision of the proof-sheets of the forthcoming “ Manual 
of Zoology,” by Professor Haswell and himself. On reaching New 
Zealand, however, Parker at once began to investigate the animal life of 
that part of the world; and many will remember the fine series of 
fish skeletons (including a shark and a skate, prepared by a new 
process) sent by him to the International Fisheries’ Exhibition in 
London, 1883. The results of his researches were published in 
numerous papers and memoirs, contributed chiefly to the publications 
of the Royal and Zoological Societies of London and to the Trans- 
actions of the New Zealand Institute. Among them may be specially 
mentioned those on the blood-vessels of the sharks, the skeleton of 
the ribbon-fish (Regalecus), the skull of the Moas, and on the anatomy 
and development of Apteryx. These works are illustrated chiefly 
by the author’s own drawings, and are models of what technical 
scientific memoirs should be. There is the mark of thorough and 
conscientious research throughout them all; the facts are always 
marshalled on a laboriously-conceived plan most conducive to clear- 
ness, and there is always a cautious reserve in formulating generalisa- 
tions, such as is rare in most modern exhaustive writings. Biological 
science has indeed lost a master craftsman, of whom it had expected 
great things yet for many years to come. 


GARDINER GREENE HUBBARD 
30RN AT Boston, Ava. 25, 1822. Diep at WASHINGTON, Dec. 11, 1897. 


THE Hon. G. G. Hussarp, son of a doctor of laws, studied law at 
Cambridge, and was called to the bar in 1843. He practised his pro- 
fession in Boston for twenty, and in Washington for five years, when 
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he retired and devoted the remaining twenty years of his life to 
matters of wider public interest. His name is particularly connected 
with the development of the ‘oral speech’ method for the teaching of 
the deaf; and it was through his instrumentality that this method 
was accepted and officially recognised by the U.S. Legislature, 
With Alex. Graham Bell he was founder of Science. To him also is 
largely due the introduction of the telephone to the whole world, 
When the U.S. National Geographic Society was organised, Mr 
Hubbard became its first president, and in that capacity founded the 
National Geographic Magazine. He is succeeded in the office by A. 
Graham Bell. Of late years he took much interest in a scheme for 
greater codperation between the scientific institutions of the American 
Government. 


SAMUEL A, MILLER, who died on December 19, at Cincinnati, O., aged 
sixty-one, had contributed vety largely to the literature of American 
palaeontography. The cause of science in Cincinnati was much 
advanced by his energy. In 1874 he founded and edited the 
Cincinnati Quarterly Journal of Science. This was superseded in 
1878 by the Journal of the Cincinnati Society of Natural History, of 
which Dr Miller was ever a prominent member. With a keen eye 
for the differences between specimens, and a facile pen, he introduced 
an enormous number of new species in all classes of fossil Invertebrata, 
but chiefly among the Crinoidea. His work in this direction has been 
severely criticised by some and scornfully ignored by others; but it 
should be remembered to his credit that his descriptions were invari- 
ably accompanied by figures, which is more than can be said of some 
naturalists who think themselves his superiors. His really valuable 
work was the index to the fossils of North America, of which three 
editions and a supplement were published. This catalogue is one of 
the most useful books that a working palaeontologist can possess, and 
though the science and etymology are occasionally open to criticism, 
still the bibliographic references are rarely incorrect, and this too 
is more than can be said of many writers with far greater oppor- 
tunities than ever were possessed by this busy lawyer in the heart of 
America. F. A. B. 


THE death is announced of Professor Ernst LuDwic TASCHENBERG 
the well-known entomologist. Born in 1818, he was appointed 
inspector of the Zoological Museum at Halle in 1856, He was the 
author of many works on entomology,which, apart from several treatises 
on hymenoptera, are written in popular form, and deal mostly with 
obnoxious insects. His first paper appeared in 1857, and his “ Was 
da kriecht und fliegt” in 1861. 


The following deaths are also announced:—At Coolgardie, W1itt1aAM ERNEST 
PowELL GIEs, the Australian explorer, who was awarded the founder’s medal by the 
Royal Geographical Society for having, between 1874 and 1875, twice traversed the W. 
Australian desert from Adelaide to Perth ; Dr W1LHELM Jorst, the explorer, in Aus- 
tralia; CHArLEs CorNEVIN, professor of hygiene and zodtechny in the Veterinary 
School of Lyons; RAPHAEL SLIDELL FREIHERR V. ERLANGER, professor of zoology at 
Heidelberg University, on Nov. 29, aged 33; Ivan Orro PLEKARsKy, keeper of the 
Zoological Cabinet of St Petersburg University, at Jelissawetgrad, in January, aged 30 ; 
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Auex. THOMINOT, ichthyologist and herpetologist, and preparator at the Museum of 
Natural History, Paris; GrorG BERTHELIN, a student of the fossil molluscs and fora- 
minifera of the Paris Tertiaries ; J. W. Dunntna, lepidopterist, at Leeds, aged 64 ; 
Morrts YounG, entomologist, at Paisley, aged 76; R. MonrrovziEr, entomologist, at 
Saint Louis (New Caledonia), on May 16th, 1897, aged 76; James BATEMAN, the 
author of the great monographs on the Orchidaceae of Mexico and Guatemala (1837- 
1843), and on Odontoglossum (1864-1870), at Worthing, on Nov. 27, aged 86; Ep. J. 
BAILLIE, botanist, at Chester, aged 47 ; the Rev. CHartEs SaAMvEL PoLiock PARIsH, 
botanist, at Roughmoor (Somerset), on Oct. 18, aged 75 ; Dr Frrepricu Oskar PILLING, 
pomologist and author of a text-book of botany, at Altenburg, on Nov. 22, aged 73; 
Dr FriepRicH WILHELM SyypeER, botanist, at Braunsberg, aged 87 ; J. B. v. KELLER, 
botanist, in Vienna, on Nov. 17. 
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NEWS 


Tue following appointments are announced :— 

Jinta Hara, to be professor of zoology in the Agricultural College of Sapporo, 
Hokkaido, Japan ; Masamuru Inaba, of Mayebashi, to be professor of zoology in 
Yamaguchi, Japan ; Dr Asajiro Oka, to be professor of zoology in the Higher 
Normal School of Tokyo ; Dr W. Ophiilo, assistant in Giéttingen University, to 
be professor of pathological anatomy in the University of Missouri ; Dr Elisha 
Gregory, Jr., to be instructor in histology and embryology in Harvard Medical 
School ; Dr E. G. Lancaster to be professor of psychology and pedagogy at Colorado 
College ; Dr W. H. R. Rivers, of St John’s College, Cambridge, to be University 
lecturer in experimental psychology ; T. Strangeways Pigg to be demonstrator in 
pathology in Cambridge University ; W. L. H. Duckworth of Jesus College, to 
be lecturer in anthropology at Cambridge University ; “a person named Bowers, 
from Martinsburg, W. Va.,” to be Fish Commissioner of the U.S.A. ; J. G. Luch- 
man, to be Government Botanist of Victoria ; Dr Alex. Henchel, of St Peters- 
burg, to be assistant in the Botanical Institute of Odessa University ; Miss Julia 
Snow, Ph.D. (Munich), to be instructor in botany in Michigan University ; 
Edgar R. Cumings of Cornell University, to be instructor in geology in 
Indiana University ; C. Knocker to be assistant in the Bristol Museum. 


Sir Witi1aM Fiower has been elected an Honorary Associate of the Belgian 
Academy of Sciences. 


Tue British Medical Association will hold its sixty-sixth annual meeting at 
Edinburgh from July 26-30. 


Mr A. C. Harmsworts has lent the Windward to Lieut. Peary for his 
expedition to the North Pole. 


A COLLECTION amounting to £9000 has been made towards the erection of a 
Science Hall for Syracuse University. 

A Fisuertes Exhibition will be held next summer in Bergen, and a similar 
one in Aberdeen in the summer of 1899. 

A FIRE recently destroyed the entire valuable collection, made by Domingo 
Sanchez, in the Museum of Manilla, Philippine Islands. 

RicHMOND COLLEGE, Virginia, has received a gift of £1000 from Mrs Geo. 
Smeltz, of Hampton, Va., towards the cost of a Science Building. 

Dr WaLpEMAR LINDGREN, of the U.S. Geological Survey, is to deliver a 
course of lectures on metallurgy and mining at Stanford University. 

Mr Wo tr has been elected President of the Paris Académie des Sciences for 
1898, and Mr Van Tieghem, the botanist, succeeds him as Vice-President. 

THE valuable collection of Peruvian antiquities, made by Mr Nicholas Saenz, 
has been purchased by the National Museum of Santiago, Chili, for £1400. 

THE sixteenth annual meeting of the American Forestry Association was held 


at Washington on December 8th. Its summer meeting will probably be held at 
Boston. 
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Tue Sixth Anniversary of the Harvard Natural History Society was cele- 
brated on December 17, when Professor Shaler gave an account of the History 
of the Society. 


Dr Kart Furrerer, professor of geology in the Technical High School in 
Karlsruhe, has started on a journey to Central Asia for the purpose of 
geological research. 


THE Zoological Museum at Rome has received from Messrs Lepri and Patrizi 
a collection of many hundred birds, including several rare specimens, from the 
surrounding country. 


By the will of E, Czaban, a Warsaw merchant, the Warsaw Academy of 
Sciences has received a sum of over £7000; and the Universities of Cracow and 
Lemberg £4000 each. 


THE late Col. Theodore Lyman, well known as the author of the ‘ Challenger’ 
Report on the Ophiurids, gave his scientific library to the Museum of Compara- 
tive Zoology at Harvard. 


THE U.S. Coast Geodetic Survey are on the point of issuing a new map con- 
taining the Yukon River and most of its tributaries, including the Klondike 
region, on a scale of twenty miles to the inch. 


Pror. ANGELO HeEtLprin of Philadelphia has organised an expedition for the 
scientific exploration of Alaska. He will have a stern-wheel steamer of steel, in 
ten sections, and of exceptionally light draught. 


THe American Society of Naturalists and affiliated societies, which met at 
Ithaca in December last, will probably meet next winter in New York, at the 
same time as the Geological Society of America. 


By the will of the late Sir Thos. Elder, of Adelaide, S. Australia, the 
Zoological and Geographical Societies of that city received £2000 each ; and 
the Medical School of the University, £20,000. 


On condition that Dr Lundstrém be the first to receive the appointment, 
Franz Kempe of Stockholm has given £9000 for the establishment of an Associate 
Professorship of Physiological Botany at Upsala University, 


A Zootoatcat Society of Western Australia has been founded, with a 
zoological garden in South Perth. The director of the latter is E. A. Le Souef, 
son of the well-known director of the Melbourne Zoological Garden. 


A Founp has been established in Victoria to erect a permanent memorial to the 
late Baron F. von Miiller. The Secretaries are Prof. Baldwin Spencer and Mr 
W. Wiesbaden. It is hoped to provide funds for a statue and a scholarship, 


THE Triennial Cuvier prize of 1500 francs “for the most remarkable work on 
the Animal Kingdom or on Geology,” was, at the session of the Académie des 
Sciences on December 13, 1897, awarded to Prof. O. C. Marsh of Yale University. 


THE Trustees of the British Museum have decided that the evening opening 
of the Bloomsbury Institution is a failure, and in future the Museum will be 
open to the public from 10 a.m. to 6 p.m. on week day evenings all the year 
round. 


Tue Biological Survey of Alabama, established a year or so ago, has added 
to its herbarium during 1897 over 20,000 ‘specimens. It is intended to sell sets 
of exsiccatae at about thirty shillings a hundred, and to offer some specimens as 
exchanges. 
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THE Bill for the establishment of the University of the United States, first 
introduced by Senator Edmonds in 1890, has again been introduced into both 
Houses of Congress. It is expected that the bill will be passed during the 
present session. 


WE learn from the Shooting Times that an artesian well has been constructed 
in the Zoological Gardens supplying 240,000 gallons per diem from the Chalk, at 
a depth of 450 feet. Hitherto there has been no independent water supply for 
the London Gardens. 


THE Walsingham Medals for biological research, at Cambridge University, 
have been awarded to V. H. Blackman, Hutchison Research student of St 
John’s and of the Botanical Department of the British Museum, and W. Morley 
Fletcher, Fellow of Trinity. 


We have already chronicled one Russian expedition that is starting for 
Abyssinia, we have read in the papers of a political mission, and now we learn of 
two geographical parties, under the command of Lieut. Baron Pellenberg and 
Mr Vlasof, which have just left Odessa for Abyssinia. 


THE Shooting Times says that the protection of the sea-otter is occupying the 
attention of the American Government as much as that of the fur-seal, New 
regulations have been made for 1898, and it is proposed, if these do not succeed, 
to forbid hunting from schooners and to institute a shore-limit of fifteen 
miles. 


Ar a meeting of the Lincolnshire. Science Society on December 10th, Mr 
J. H. Cooke, one of the vice-presidents, gave a lecture on “ Prehistoric Man in 
Lincolnshire,” in the course of which he gave a compendious account of all of 
the relics of the Neolithic Age that have been found to the present time in 
Lincolnshire. 


Mr WALTER WELLMAN, the journalist, will lead an expedition to Franz 
Josef Land next June, for which he has purchased the sealer ‘ Laura.’ He will 
travel northward over the islands, encamping for the winter at the most northerly 
point attained in the season of 1898. In the following year he will make an 
attempt to reach the North Pole. 


THE Association frangaise de Botanique has acquired as its organ Le Monde des 
Plantes, for many years edited by Mr Léveillé, of Mans (56 Rue de Flore). - The 
Association is intended to take the place of the Soci¢té francaise de Botanique, 
which ceased to exist in 1895. It is intended, says La Feuille des Jeunes 
Naturalistes, to form a central herbarium and library, free to members, and to 
undertake the exchange and determination of specimens. 


Tue entomological collections, books, and instruments of the late Dr Geo. 
H. Horn fare bequeathed to the American Entomological Society, as also a 
present endowment of $200 per annum, and a subsequent endowment of $5000 
at the death of his sister. Dr Horn left also to the Philadelphia Academy of 
Natural Sciences $1000, and $500 to the American Philosophical Society ; 
neither bequest to be received until his sister’s death. 


Tue Colonial Museum at Marseilles, opened in 1893, is remarkable for its 
valuable collection of tropical vegetable products. These are studied and analysed 
under the direction of Mr Heckel in the museum laboratory. Among recent 
acquisitions may be mentioned Dr Buisson’s collection of the mollusca of Tahiti, 
botanical collections from New Caledonia, presented by Messrs Heckel, Jean- 
neney, and Col. Pelletier, and from the Antilles by R. P. Diiss. 
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Tue following are among the lectures to be delivered at the Royal Institution 
before Easter. On Fridays, at 9 p.m. :—Jan. 21, Sir John Lubbock on Buds and 
Stipules ; Jan. 28, Prof. Lloyd Morgan on Instinct and Intelligence in Animals ; 
Feb. 18, Prof L. C. Miall, A Yorkshire Moor ; March 18, Mr Jas, Mansergh, The 
bringing of Water to Birmingham from the Welsh Mountains : a series on “ The 
Simplest Living Things” will be delivered by Prof. E. Ray Lankester on the 
following Tuesdays at 3 p.M. :—Jan. 18, 25; Feb. 1, 8, 15, 22; March 1, 8, 15, 
22, and 29. 


THE State Museum, Vienna, received the following collections during 1896 : — 
Eppelsheim collection of Coleoptera, including more than 2000 species or 26,000 
specimens of Staphylinidae ; the Gustav Mayr collection of Hemiptera, including 
1350 species or 5500 specimens ; the Bergenstamm collection of Diptera, includ- 
ing 3000 species or 45,000 specimens ; the Steindachner collection of fish, chiefly 
from the Red Sea, 3400 specimens representing 702 species. The collection of 
geological photographs in this Museum then numbered 1892, while the ethno- 
graphic photographs were 5477. 


THe New York State Science Teachers’ Association held its second annual 
meeting at Ithaca on December 30 and 31. The following papers were read and 
discussed :—“ Physical Laboratory Work in Secondary Schools,” by Miss Mary E. 
Dann of the Girls’ High School, Brooklyn ; “The Use of the Lantern in Science 
Teaching,” by the President, Professor Nichols ; “The Teaching of Botany in 
Secondary Schools,” by Professor L. M. Underwood of Columbia University ; and 
“Qut-door Science Work in Secondary Schools,” by Principal F. A. Vogt of 
Buffalo. The afternoon discussions were held on science teaching in Schools and 
Colleges. 


An International Exhibition of Photographic Apparatus and Photographs, 


organised by the Royal Photographic Society, will open at the Crystal Palace on 
April 27th. In addition to the usual displays of pictures, the leading firms, 
manufacturers and dealers will be largely represented. There will also be 
extensive loan collections, illustrating not only the history of photography, but 
its scientific and commercial applications, photo-mechanical processes, photographs 
in colours, photographs by means of the X-rays, and kindred exhibits. The 
arrangements are in the hands of a joint committee of members of the Society 
and exhibitors. 


THERE has, says La Feuille des Jeunes Naturalistes, lately been formed la 
Société pour la diffusion des Sciences physiques et naturelles et de leurs applica- 
tions, specially intended for the cultivation of natural science in schools through 
the establishment of school museums by means of—1, Gratuitous determination of 
objects of natural history ; 2, publication of exchange-lists ; 3, the establishment 
of a library of scientific works to be lent gratuitously to its members ; 4, the sale 
of teaching collections at a cheap rate ; 5, the publication of a journal containing 
special communications, and questions, and correspondence from its members. 
The Secretary is J. Courjault, Saint-Genis (Charente Inf.). 


THE Australasian Association for the Advancement of Science began its seventh 
session at Sydney on January 6. Prof. Liversidge combined the office of 
president and general secretary. The following are the names of some of the 
presidents of sections and the titles of their addresses :—Prof. F. W. Hutton, of 
Geology and Mineralogy, “Early Life on the Earth”; Sir James Hector, of 
Geography “ Submarine Geography” ; A. W. Howitt, of Ethnology and Anthro- 
pology, “On the Origin of the Aborigines of Tasmania and Australia” ; R. M. 
Johnston, of Economic Science and Agriculture, “The comparative share of con- 
sumable wealth actually appropriated or absorbed by the various agencies 
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engaged in its production”; and the Hon. Allan Campbell, of Sanitary Science 
and Hygiene, “Aspects of Public Health Legislation in Victoria.” The late 
Prof. T. J. Parker was to have been president of the Biological Section, 
Numerous papers were read. Prof. W. Baldwin Spencer lectured on the “Centre 
of Australia,” and Sir James Hector on “ Antarctica and the Islands of the Far 
South.” An “At Home” was given by Miss Macdonald at the University on 
January 11, and on January 13 an excursion started for Lord Howe Island. An 
address of congratulation to the Queen was forwarded during the meeting. 


THE following prizes were among those awarded at the Annual Public Session 
of the Académie des Sciences at Paris, on January 10 :— 


Prix Bordin (3000 fr.), to Prof. G. Pruvot of Grenoble, for his researches on 
the bottom and fauna of the G. of Lyons and the entry to the English Channel ; 
Prix Delesse (1400 fr.), to Daniel Oehlert of Laval, for his numerous and im- 
portant studies on palaeozoic faunas ; Grand Prix (3000 fr.), the subject of which 
was new investigations and experiments on high mountain regions, especially as 
regards meteorology and the conditions of life, to Joseph Vallot, founder of the 
observatory near the top of Mt. Blanc, and the scientific explorer of many of the 
highest summits in the Alps and Pyrenees ; Prix Desmaziéres (1600 fr.), to Prof. 
Jacob Eriksson, of the Swedish R. Academy of Agriculture, for memoirs on the 
smut of grain ; Prix Montagne (1500 fr.), to Prof. Bourquelot of Paris, for works 
on the physiology of mushrooms ; Prix Thore (200 fr.), divided between Louis 
Bordas for researches on the poison-glands of Hymenoptera, and Sappin-Trouffy 
for observations on the part played by the nucleus in the development of 
Uredineae ; Prix Barbier (2000 fr.), to A. T. de Rochebrune for his work 
“Toxicologie Africaine”; Prix Godard (1000 fr.), to Messrs Beauregard and 
Boulart for their researches on the genito-urinary organs of Cetacea; Priz 
Bellion, 1000 fr. to Aug. Pettit for work on the supra-renal capsules, and 
400 fr. to Mr Péron, for researches on tuberculosis of the lungs ; Prix Montyon 
(750 fr.), to Mr Delzenne for his works on the coagulation of blood ; Prix la 
Caze (10,000 fr.), to Prof. Réntgen ; Prix Gay (2500 fr.), to Charles Flahault for 
his study of the geographical distribution of the French Mediterranean flora ; 
Prix Petit @Ormoy (10,000 fr.), to Prof. J. Gosselet for his geological writings. 
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CORRESPONDENCE 


WASPS 


I am grateful to Mr A. O. Walker for his letter (Natural Science, vol. xii., p. 72). 
I see no difficulty in the wet of the winter of 1896-7 affecting the hibernating queens. 
The wet period that I specified included the autumn months of 1896 and the early 
spring months of 1897—i.c. the months during which the queens are searching out 
winter quarters and those in which they are endeavouring to find resting sites. In both 
of these occupations they are fully exposed to atmospheric influences. I have previously 
(Natural Science, vol. vi., p. 178) mentioned that I have seen a wasp on the wing 
as early as February 7th, and I may now add that I saw several as late as November 
13th, 1897. I am fully prepared to admit that while actually in hibernation the rain, 
probably, has no direct effect upon the queens. I have shown in the article last referred 
to that cold does not kill hibernating wasps, and this opinion is held by many farmers 
with whom I have conversed upon insect pests in general. The year 1889, quoted by 
Mr Walker, does not appear to me in any way opposed to my theory, but rather to 
support it. Mr Walker’s summary shows that the temperature and rainfall of March 
1889 were not exceptional. April was 2°5° F. below average temperature, with a 
rainfall 2°61 inches above average. The low temperature would probably keep 
the queens hibernating and prevent them starting the risky business of nest-formation : 
in other words, probably the queens were not on the wing until the rainy period was 
over. The temperature of May was 1°7°F., and the rainfall 0°86 inch above average—not 
a very serious amount. There is no doubt that a high temperature acts favourably on 
wasp-colonies ; Janet has proxed this beyond dispute, and it is equally possible that a 
low summer temperature is unfavourable though it could hardly ever become actually 
destructive. 

I can offer no explanation of the exceptional occurrence in Mr Walker’s house early 
in September. It would be interesting to know if a nest was near the house, and also 
if there was anything going on, such as fruit-preserving, which would strongly attract 
the wasps indoors. I fancy that in any year wasps may be found fairly plentiful in the 
windows of pastry cooks’ shops and similar sugar-laden spots. 

Oswa.p H. Latrer. 

CHARTERHOUSE, GODALMING. 


REPRODUCTIVE DIVERGENCE 


In the last month’s number of Natural Science, Dr Karl Jordan adversely criticises the 

further demonstration I gave of a theory which I had suggested in a former number of 

the Journal (vol. xi., p. 181). Ido not propose, however, to again encroach on your 

space at any length as I have been assured by several zoologists of standing that on the 

one hand my demonstrations of the correctness of the theory ap ared to them quite 
e 


sound and convincing, whilst on the other hand they were unable to comprehend the 
objections raised by Dr Jordan. The arithmetical part of the proof has also been 
worked through again by myself and independently by a friend, and found correct. I 
therefore think that the question of the validity or otherwise of my arguments, and of 
those brought forward by Dr Jordan, may be safely left to the judgment of those readers 
of anced Btemes who are sufficiently interested in the subject to read through care- 
fully what has been written on both sides. 

I wish to take the present opportunity of saying that if any mathematician should 
think it worth his while to attack the problem, I should be exceedingly obliged by his 
so doing. Thus it seems tome possible that, given the amount of variation originally 
present, and also the degree of infertility between the various individuals, one might be 
able to express by means of a general formula the amount of divergence taking place 
after a given number of generations. i. M. VERNON. 

THE ZooLoGcicaL Station, NAPLEs. 


THE DOCTRINE OF UNIFORMITY 


A.rnoveH I quite agree in the main with Sir H. Howorth’s strictures in the January 
number anent “‘ the great fetish of the modern geologist, the doctrine of Uniformity,” 
nevertheless I fail to see what scholasticism and metaphysics have got to do with the 
matter. Nor would I pronounce anathema on “the scholastic and ridiculous @ priori 
prejudices of superior men,” provided that they were the offspring of true scientific 
ideas and intelligence. That, indeed, is the most important point. In the country of 
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Shakespeare and Milton there is always room for doubt or suspicion with respect to the 
so-called scientific fads, fetishes, hypotheses, &c., which are broached and maintained 
with bold and aggressive rhetoric by superior ruling men. The principal question to be 
settled is, whether these fads, &c., are based on true science, or whether their origin 
may be assigned to a sort of philosophy of the universe or of things in general, which 
any superior man possessed of a certain order of mind or kind of talent is bound to hold 
and maintain? Thus, for example, the poet Goethe, in the course of his dabbling in 
scientific subjects, was known to seek by intuition the bond which unites the diverse 
parts of a natural object, and thuswise to imagine his ‘ ideal type,’ which permitted 
him to re-unite all the animal kingdom into one harmonious whole, although infinitely 
varied. We learn also that Wordsworth hated science, because it loses the principle of 
unity and continuity. Tennyson also has given marked expression to the pantheistic 
conception of the unity of life, as, ¢.g., in his ‘flower in a crannied wall.’ Certain 
French men of science aver that the doctrine of evolution is more studied in England 
than elsewhere. Why this is so it is not easy to comprehend, unless it be that the 
honest evolutionist is really a sort of poetical pantheist like Goethe, and seeks to intro- 
duce a unity into everything, and to solve the mysteries of the universe by means of 
synthesis, going perhaps as far as Lord Kelvin when he talks of ‘ failure,’ because he 
had not haem Ly in merging effects into causes and causes into effects, and making a 
unity wherein thought itself would disappear. Such being the pronounced views ex- 
pounded by various poets and literates, is it to be wondered that many of our eminently 
rhetorical scientists have been infected therewith? The geological doctrine of Uni- 
formity seems to be a case in point. The aphorism that ‘‘ the forces of nature have 
always been in quality and quantity what they are now” chimes in very harmoniously 
with the poetic philosophy of the unity of life and substance and everything else. Per- 
sons who are afflicted with a baffled desire for unification, and make the unification of 
life and the physical forces a special feature in their scientific postulates, are not neces- 
sarily scholastic metaphysicians or sound @ priori reasoners. A truly scientific meta- 
physician who holds to the doctrine of pantheism as a more scientific dogma, and does 
not practically bear it out in the region and area of actual investigation and research, 
is, of course, placed in a different position altogether. It is therefore the poets, and 
not the metaphysicians, who ought to bear the blame in what Sir H. Howorth con- 
demns. P. Q. KEEGAN. 
PATTERDALE, WESTMORELAND, 
January 14th, 1898. 


A BRIGHTON correspondent sends us a copy of the Church and Houschold (Brighton) 
for November, containing an amusing specimen of Natural History as ‘‘ she is wrote.” 
A caricature of the argonaut and a drawing of a common lobster figure respectively as 
a ‘pearly nautilus’ and a ‘scorpion,’ while the accompanying letterpress is of about 
the same standard of trustworthiness. It is surely time that the rudiments of Natural 
History had penetrated the mind even of the uneducated penny-a-liner ; but alas! this 
worried mortal is still in the dark ages. 


NOTICE 

To Contrisutors.—All Communications to be addressed to the Eprror of NATURAL 
Science, at 29 Bedford Street, London, W.C. Correspondence and Notes intended 
for any particular month should be sent in not later than the 10th of the preceding 
month. 

To tHE Trape.—Naturat Science is published on the 25th of each month ; all 
advertisements should be in the Publishers’ hands not later than the 20th. 

To ourR SuBscRIBERS AND OrHERS.—There are now published TEN VoLUMEs OF 
Natura Scrence. Nos. 1, 8, 11, 12, 13, 20, 23, 24 being our oF PRINT, can only be 
supplied in the set of first Four Volumes. All other Nos. can still be supplied at ONE 
SHILLING each. 

Price of Set of Vols. I., II., III., IV . ; - & 
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One Shilling each Number of any Bookseller. 
Aunual Subscription, payable in advance to J. M. Deni & Co:, 29 Bedford Street, 
London, W.C,, Thirteen Shillings ($3°50), post free. 





CHANGE OF ADDRESS. 


Messrs J. M. DENT & CO. ig fH give notice that from January 1, 1898, 
the Publishing and Editorial ces of NATURAL SCIENCE will be removed 
to their new premises, 29 Bedford Street, W.C. 





